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In the upper picture the Automobiles of 1895 to 1910 are compared with the “St. Paul.” In the lower picture we show what the Automobile industry 
means in dollars. 
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- «1910 by Munn & Co, The actual geographical length of the Automobile output from 1895 to 1910. 
THE MARVELOUS GROWTH OF OUR AUTOMOBILE LiDUSTRY.—{See page £98.] 
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possdbili ( in increase from five cents to ten cents 
er trip is not to be considered for a moment 

Nevertheless, the people of this city are to-day con- 
mnted it! i ossibility f not the probability, of 

t n in i of fare; and this condition is due 

£ A e t I trained relations between 

P Ser Commission vhose duty it is to 
ansportation interest of th public 

I ( ( il ich ha i i i 

f . ; o Pul cS, 
t } oT 

nal subwa xtending from the Bronx 

| icl | be absolutel de ndent ¢ 

0} uti T ! ine a 

d l d bea eller I t ot for the 
gra def hat now e doe t make connection 
th t xisting sub \ This defect, however, must 
e mad t 1 b providing for ich connections as 
ll enable a passenger to trave for one fare from 
point on the one to any point on the other system. 
look at a map of the present bway route, it 

eT 1 t an extension of the existing 

I ( is t t Lexing 

\ t Bronx nd a xter the 
idway line f Times Square down Sevent Ave 
nue to tl Battery vould rovid tl ci with two 
ndependent north and south routs The Public Serv 


e Commission long ago recognized that this was the 


ext logical addition to make to the present facilities 

and they hoped that the Interborough Company would 

make a proposal for future extensions of their system 

over these routes Unfortunately, the company, in 

ffering to build these lines, has obstinately saddled 

proposal with a demand that it be allowed to 

build a third track or n of the elevated railways ot 
the East Side 

No the city ) It borough Company) ery 

ll knows, has established for all me t principle 

it nee the x ng ited structures are a de 

ice! I of the street I .' ch t V tand not only 

hall no further extensions made, bi is soon as 

r facil Ss are rovided tl existing stru 

t s shall be removed Therefore, the Public Service 

( I on at or! and very properly refused to ac- 

de to tl Interborough proposal; and, ostensibly, it 

tl question of extending the elevated service 

it the Commission and the company are at irianes 

F g t get al atistactory pl! osal from the 

terborough ( par Commission ha laid out 

n independent rou hicl xtends ‘ Woodlawn 

d Pelham Bay Park ir e Bronx to tl Harlem 

R I d down Lexington Av« d Broadway t 

the Battery Bids will shortly be asked, and, as we 


unless the Interborough 


conditions laid down by the 


1! 1 bid agreeable to the 
( mission, the new line will be built independently 
of t xisting subway Thereafter, if anyone should 
have occasion to make a trip involving a transfer from 
one system t ill be able to do so only 
by the payment of an additional fare—a condition 
hich for a large proportion the traveling publi 
would amount to a positive hardship 
Now the contingency of having to pay a double fare 
is so serious iat it demands immediate and careful 
onsideration We believe that the exercise of a more 


liberal policy by the Interborough Company and th 


! 
Publie Service Commission of a lit 


exhibition by the 


tle more confidence in the attitude and purposes of the 
Interborough people, would result in a compromise otf 
asting benefit both to the corporation and the travel- 


ng it » TI Interborough Company certainly owes 

nd say this with full remem 

at M Belmont, at a time when 
i 11 was looking askance upon the subway proposi 
ion, came forward courageously and provided the 
enormous capital necessary for construction. He has 
received in the past and always will receive credit 


rendered to the city in 


admitted 


which he 
But 


good 


service 


ery critical eme having this 


regency 





much, we cannot lose sight of the fact that events 
| e proved, first, that the subway property is enor- 
mously profitable, and, second, that the terms govern 
ng the elationship between the operating company 
nd tl ity are very liberal indeed If Mr. Belmont 
conferred a great benefit upon the city, the city has 
! 1id him tenfold, by providing the subway line with 

traffic far greater than was anticipated when the 

1 was bui 

Nt the Interborough with its magnificently 
equipped syste! its thoroughly trained personnel, its 
trong financial standing, and its rich accumulation of 
operating experier obviously the interest best 


build and operate the new making it 


equi i to line 

n integral urt < its present system Provided it 
ill reasonab guarantees, the city would just 
soo! ant ither. have th Interborough 
eople build and erate the new system than any 
her outsid rest Unfortunately, the attitude of 


pany toward the city in the past, as shown in 
Publi 


effect of 


treatment of the Serv- 
hac he 


distrust. if 


its almost contc mpt 
inevitable 


not of hostility, against 


pro 


ice Commission, has 


ing a fe 


eling of 
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the company on the part of the public. This is 


unior- 
tunate innecessary, and, to those of us who undery- 
stand what a really magnificent service, judged ate 


east from the side, the 


extent 


technical company is afford- 


ing t is to a certain unjust. 


The present juncture affords a great opportunity to 


Interborough Company If it will only waive its 


o-be-granted demand for further elevated ra 


ay facilitic the city will meet the company in a 
eral Should the company put in a bid for 

the ! I ith a pledge to operate it as part of 
existing system upon a single-fare basis, they 


problem of the present conges- 


lines; they will than double 


enormously 


more 


already fieT@ 


profitable 
they 


ons will place themselves once 

more on a basis of amicable relationship with the 

people of this great city—a consideration, surely, 

hich will not be the least weighty of those above 
enumerated. 


A REFORM IN 
N common 


burdened with a 


METEOROLOGICAL UNITS. 
othe1 
dual 
America 


with the sciences, meteorology is 


Great 
majority of 


system of units 


and continue, in a 
their meteorological publications, to record rain- 
fall 


in miles per 


and atmospheric wind velo v 
Fahrenheit 
long 


and 


pressure in inches 
and 


the 


hour, temperature in ae- 


grees, while all other nations have since 


adopted millimeters, meters per second, Centi- 


grade degrees for the same respective measurements. 


There have of 
but 


course been many projects of reform, 


only very lately has uniformity actually been at- 
branch of the 
Weathei sritish 


definitely adopted the nie 


tained in any 
The U 


Meteorological Office 


science 


nited States Bureau and the 


ave 


system and the degrees of the Centigrade temperature 


recording the results of the observations made 


scale for 
balloons—the 
Mount 


with kites and former at its research 


Weather, Va., and the 


stations 


observatory at latter at 
several 


Brit 


‘aerological now in operation in the 


ish Isles 
l 


The British have gone a step furthe1 The tempera- 
tures me ith i ipper air are very frequently 
below f g point, so that the tabulated observa 
tions, expressed in the Centigrade scale, abound in 
negati alues, which are awkward to deal with and 
also a fruitful source of errors in computation The 
abs ( counting in Centigrade degrees from 
the absolute ero { °73 deg. C.) has no negative 
values, and the use of this scale is now common in th 
discussion of many physical preblems with which up- 


per-air research is closely concerned For these rea- 
sons the Meteorological Office has begun using “he 
absolute scale (also called the Kelvin scale) instead 
of the ordinary Centigrade scale in all records of tem- 


balloons A 
pub- 


kites and 
introduced in the 


perature obtained by means of 


no less radical reform has been 


lication of barometric pressure, in the same class of 


The 


megadyne 


5 


British observations. unit adopted zack. Ue. 


unit of force, viz., the per square centimeter, 
millimeters— 
column. As a 


fic- 


in place of the familiar units—inches or 


expressing the height of the mercurial 


matter of fact, the “mercurial column” is a 


pure 
air are 


and 


tion, so far as the observations in the 


upper 
concerned, the barometers attached to the kites 
I and it is much less 
imaginary col- 
of the at- 
This frac- 


unit is 


balloons always being aneroids; 
know the height of 
level 


lies above or 


this 


important to 
know the fraction 
the level. 
G. § 


umn at any than to 
mosphere that below 


tion is directly indicated when the C. 


centimeter is 
750 


employed, since 1 megadyne per 


baromete! 


square 


equivalent to a 
latitude 45 


reading of 
average 


practically 
which is the 


deg., 


millimeter in 


pressure of the air at 106 meters above sea level in 
the same latitude Hence, if we assume 106 meters 


reference in barometry 
sea 
unit 
the 
square centimeter recorded 
purposes, the 
point 
bar, 
has been 
past year. 
in its kite 
and balloon work, recording the direction of the wind 
from true nort East 
and north 360 


above sea level as the plane of 


(and there are sound reasons for preferring it to 
heretofore in use), the C. G. S 


level, the plane 


may be considered a “C. G. S. atmosphere,” and 
megadyne per 


for all 
that 


fraction of a 


at any latitude gives practical 


fraction of the atmosphere lies above the 


of observatior This unit has been named the 


and its use in all meteorological observations 
writers during the 


Office is 


recommended by several 


Lastly, the Meteorological now, 


counting 
ve st 


in degrees of a circle 
is 90 deg., south 180 deg., 270 deg., 
deg 
—><+-6- 

teleg? iph ata- 
Mount Mira- 
warning of yhoons 
China 
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the Is and of 
Batan, for of the pres 
ence of typhoons in that vicinity to the headquarters 
of the Philippine Weather Bureau at Manila 


It is proposed to establish a wireless 


the meteorological observatory on 


tion at 


dor in the Philippines, to give 
to vessels in the China Sea and points along t 
coast A 


later at 


similar station will probably be es 


Domingo de Basco on 
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ENGINEERING. 
The grand total of canal excavation at Panama dur- 
ing lebruary was 2,602,995 cubic yards, of which 1,- 


770,056 eubie yards was dry excavation, done princi- 
pally by steam shovels. The amount taken out by the 
French during their occupancy of the canal was about 
78,000,000 cubic yards. Under American occupation, 
from May 4th, 1904, to February 28th, 1910, over 100,- 
000,000 cubic yards have been removed, leaving 74,497,- 
000 cubic yards of excavation to complete the canal. 


It is inevitable that the New York Central Rail- 
road's huge excavation for its new station yard will be 
ultimately covered with buildings. An earnest of this 
is found in the fact that contracts have been signed 
for the construction of two large buildings, each of 
which will cover an entire city block, the new struc- 
tures to face on Lexington Avenue, and to be sup- 
ported on the heavy steel columns of the depressed 
station. The buildings, which wl be known as the 
Merchants’ and Manufacturers’ Exchange, will contain 
1,300,000 square feet of floor space. 


The contribution of Australia and New Zealand to 
the British Imperial Navy will consist, in each case, 
of a cruiser-battleship of the same type, but larger 
than, the “Inflexible,’” which was present at New York 
during the Hudson-Fulton Celebration, together with 
three 5-000-ton, 26-knot scout-cruisers, six torpedo-boat 
destroyers and several submarines. Each cruiser-bat- 
tleship will cost about $9,000,000, and each fleet unit 
about $20,000,000. They wili form an integral part of 
the British Navy, and will be subject to the regular 
naval orders. 


The Committee on Electrification of the New York 
Railroad Club, after a year’s study of the subject, re- 
ports that no general information is available on the 
basis of which steam railroads as a whole would be 
justified in electrifying terminals or main lines solely 
on the ground of economy. They consider that more 
attention should be given to the possibility of electri- 
fication in connection with heavy grades, and that it is 
necessary to proceed with caution in attempting the 
electrification of large freight terminals, which neces- 
sarily involve the traffic of a number of different 


roads 


The Committee on Wood Preservation, in a report 
delivered at the annual meeting of the American Raii- 
way Engineering and Maintenance-of-Way Association, 
states that the average results of tests of Dougles fir 
indicate a decrease of the modulus of elasticity of from 
10 to 15 per cent for creosoted timber, as compared 
with untreated timber, and a decrease of about 30 per 
cent in the outer stress at elastic limit and at failure. 
Creosoting appears to have little effect on Douglas fir 
in tension or end compression; but it does weaken it 
from 20 to 25 per cent in shear. Tests with other tim- 


bers show, as a rule, corresponding decreases in 
strength as the result of creosoting. 


In protesting against the granting of any further 
vault rights under sidewalks to owners of buildings 
along the principal streets of the city, the Public Ser- 
vice Commission has drawn attention to a most im- 
portant subject. Such encroachments _ interfere 
greatly with the laying out of new subways, particu- 
larly beneath the narrower thoroughfares which are 
found in the lower portions of the city. The commis- 
sion states that in Manhattan the practice of spread- 
ing foundations beyond the bitfding line has already 
gone so far that much needed space in the streets has 
been taken, and that if the city enforced gits legal 
rights, the foundations of some of the large buildings 
would be affected. 


It is gratifying to learn that the latest battleships 
of the United States Navy are not only living up to 
their contract speeds, but in recent 4-hour trials under 
full power at forced draught have even exceeded the 
original contract performance. The latest instance of 
this is the case of the “Louisiana,” which, according 
to a dispatch to the Navy Department from Rear Ad- 
miral Schroeder, recently on a 4-hour full power trial 
maintained an average speed of 18.942 knots, and this 
in spite of the fact that she drew about 16 inches more 
water with about 1,000 tons greater displacement fhan 
on her contract run. The “Michigan” also made 19.42 
knots, which about a knot above her contract speed. 


The recent frightful accident near Green Mountain, 
lowa, in which forty-seven lives were lost through the 
telescoping of two wooden railway cars, again draws 
attention to the danger tha? lurks in wooden construc- 
tion when the cars are subject to the crushing and tele- 
Scoping effect of a collision. The heavy train of thir- 
teen coaches was drawn by two locomotives which 
were running tender first. The foremost tender 
jumped the track in a railway cut, and the engine, 
swinging around, became tightly wedged, causing the 
huge momentum of the train behind to be expended 
in telescoping into each other the day coach and 
smoker in which the fatalities occurred. Had the cars 
been of steel the fatalities would probably not have 
t 1 one-fourth as many. 


tert 
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ELECTRICAL. 

An electric elevator has been installed in the stair- 
way which leads to the cupola of St. Peter’s Church 
in Rome, The elevator has a capacity for carrying ten 
persons. It bears an appropriate Latin inscription. 

A new combined electric and steam cooking range 
has recently been patented, which is particularly 
adapted for use in hotels. The range is divided into 
two compartments, one of which is heated by steam, 
while the other is electrically heated. The latter is 
used for cooking, while the steam igs used for heating 
the ovens. It is claimed that in this way a steady 
supply of heat is obtained very economically. 

The Brooklyn Rapid Transit Company recently 
changed the form of brake used on its cars, adopting 
a “graduated-release, quick-recharge” type. In order 
to teach the mctormen the best way of using the new 
brakes, an air-brake catechism has been issued, and 
lectures have been given on the subject. In the mean- 
time a text-book is being prepared showing in detail 
how the brakes are arranged and how they should be 
used. 

The Berlin police department is provided with an 
extensive typewriting telegraph system. There are 
about 200 receiving stations throughout the city and 
suburbs. The sending instrument is provided with a 
keyboard, and when the keys are depressed they cause 
the message to be printed simultaneously at the send- 
ing station and at the receiving station. The object 
of this system is to do away with the confusion of the 
Morse code. If the Morse code were used, it would 
have to be transcribed before a message could be put 
in the hands of the officer to whom it was sent. 

A series of experiments was recently made at Johns 
Hopkins University to determine the dielectric 
strength of air. It was found that the point at which 
a brush discharge occurred is only slightly affected 
by the moisture in the air. From dry air to saturated 
air there is a drop in voltage of the discharge of less 
than 2 per cent. An increase of temperature from 
the freezing point to 40 deg. Cent. caused the lower- 
ing of voltage by about 3 per cent. Very curiously 
it was found that the size of the conductor materially 
affected the ionization of the air. 


™An investigation into the conductivity of electric 
nsulators was recently discussed in the Physika- 
‘ische Zeitschrift. It was found that hard rubber is 
greatly affected by light, particularly ultra-violet rays, 
and that gutta percha is similarly affected, though 
not to the same degree. Chemical action appears to 
take place on the surface of the insulator, which pro- 
duces a conductive coating. Sealing wax and paraffine 
are also affected to a degree by light, but they are 
more subject to breakdown because of moisture. The 
conductivity of wood is to a far greater degree in- 
creased by moisture. Glass makes a very erratic 
insulator, the same rod of glass may have parts that 
differ materially in conductivity. The investigation 
also brought out the fact that the insulating qualities 
of all insulators decrease with an increase in tem- 
perature. 


About a month ago one of the Edison storage battery 
cars was placed on the Twenty-eighth Street crosstown 
line as an experiment. The car has been in constant 
operation since, and has required no alterations or re- 
pairs other than are common to the ordinary street 
car. It has proved remarkably economical in the 
consumption of power. Instead of costing two cents 
a mile, as was at first stated, the actual cost of the 
car has been less than half a cent—0.43 cent to be 
exact. It costs more to start and stop the car than 
to keep it running, and it was supposed by practical 
street railroad men that when the car was put into 
active service on congested streets, the cost of running 
it would far exceed the estimate made by the builders. 
So satisfactory have the experiments with this car 
proved, that an order has been placed with the Edison 
Company for sixteen more to be used on the Twenty- 
eighth Street crosstown line. 


A decidedly novel wireless telegraph detector has 
recently been invented by Prof. Rossi of Turin. It 
depends upon the torsional vibration of a fine iron 
wire, which is acted upon by magnetic lines of force 
that have a spiral direction. The wire is stretched 
close to two permanent magnets with like poles adja- 
cent, and is also placed in the center of a coil through 
which current is passed that sets up a helical flux. 
When the current through the coil is rapidly alter- 
nated the wire vibrates circularly, that is, it has a 
reciprocal rotary motion. At the center of the wire 
is a mirror which reflects a beam of light on a screen. 
The vibration causes the light to spread out into a 
line whose length depends upon the amplitude of the 
vibration. When connected with an antenna, the os- 
cillatory currents set up therein cause variations of 
the vibratory movement of the wire. The wire has 
a natural period of torsional vibrations, and this be- 
ing known it is possible to attune the instruments at 
the transmitting station to produce a maximum effect 
on the screen. 
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SCIENCE. 

Mr. Henry Wilde, F.R.S., of Alderley Bdge, is pro 
viding Oxford University with funds for the institu- 
tion of an annual lecture as a memorial of Halley 

A monument to Horace Wells was unveiled on 
March 7th in the Place des Etats Unis, Paris. Wells 
was born in Hartford, Conn., in 1815, and was a pioneer 
in the use of nitrous oxide gas in dental operations 
He committed suicide in New York in 1848. 

We have read somewhere that Peter the Great, when 
he was staying in England, had a particular liking for 
the companionship of Halley, and that after carousing 
with him at Deptford one evening he wheeled him in 
a barrow through a yew hedge and did such damage 
that he had to pay handsome compensation to John 
Evelyn, the owner, which incident shows that Shakes- 
peare was right in thinking that not every astronomer 
plucks his judgments from the stars 

Goff is usually classed among the metals which are 
soluble only in aqua regia, i. e., a mixture of nitric 
and hydrochloric acids. It has been observed, how- 
ever, that hydrochloric acid alone is able to dissolve 
gold, in the presence of certain erganic compounds, 
which are here arranged in order of activity: Methyl 
alcohol, amy! alcohol, chloroform, ethy! alcohol, chlorai 
hydrate, phenol (carbolic acid), cane sugar, glycerine, 
trioxymethylene, formaldehyde. The solution takes 
place slowly in the cold, but is accelerated by heating. 

The Metedrological Officeat London and the Deutsche 
Seewarte at Hamburg carried on jointly in February, 
March, and April of last year, and again im August 
and September, an elaborate investigation with regard 
to the use of wireless weather reports from vessels in 
weather forecasting. The co-operation of the princi- 
pal British and German transatlantic steamship lines 
was secured, and each of their steamers sent reports 
twice daily while they were within a prescribed zone 
of the ocean. The net result of these experiments 
was that a majority of the reports arrived too late to 
be of any service to the forecaster. It appears’ unlikely 
that the meteorological institutes will feel encouraged 
to take any further steps in this direction untii the 
delay in transmitting messages from ships to shore 
stations is much reduced. The Seewarte has announced 
that of the messages received promptly enough to 
be utilized by the forecaster, during August and Sep- 
tember, none led to any modification of the forecast as 
based on reports from land stations; but it is admitted 
that this might not have been the case with a different 
disposition of the weather conditions over the ocean 

The Austrian State sale of radium has been en- 
trusted to the “Bergwerks-produktenverschliess-Direk- 
tion” in Vienna, under the control of the Austrian 
Minister for Public Works. The radium is sold in the 
form of radium-barium chloride of three different 
grades, the price for each milligramme of radium 
chloride, including the containing ceil, being 400 
kronen. It is packed in cylindrical cells of 21 milii- 
meters diameter and 9 millimeters long, fermed of 
nickel-plated brass. On the bottom of the cell a layer 
of lead is cast, in which is a square depression fer the 
reception of the radium-barium chloride. The cell is 
closed by a mica plate held in position by the screwed 
on upper part of the casing.~ On the bottum of the cas- 
ing is an official stamp (an eagle) and the series num- 
ber. Radium cells sealed with lead, and stamped on 
the soldered part, are also supplied. The cells are 
packed in cotton and sheet lead in a small box, 
together with a certificate bearing the number of the 
cell, and the weight and radium-content of the prepara 
tion. The boxes are sealed with strips bearing the 
numbers of the cells, and are despatched by post as 
registered packets at the cost and risk of the 
purchaser 

Upward of twenty different systems of storm sig 
nals are at present used by the maritime countries 
of the world A uniform international code is a de- 
sideratum, and the task of devising one was intrusted 
by the International Meteorological Committee to a 
small commission, which met in London last summer 
and agreed to recommend to the committee the adop 
tion of a code proposed by Prof. Moore, chief of the 
United States Weather Bureau. This code substi 
tutes a few simple combinations of the large conical 
symbols now used at a majority of the Kuropean ports 
for the storm flags heretofore used in the United 
States and some other countries. Combinations of 
red and white lanterns are to be used at night to 
convey the same information as the day signais. The 
proposed code has not yet, however, been formally 
adopted by any government, pending the decision of 
the International Meteorological Committee, which 
meets in Berlin next September. Since the London 
meeting objections have been raised™by the German 
authorities to the proposed night signals on the ground 


that they are not sufficiently distinctive and might be 
confused with other harbor lights. The Deutsche Se 
warte at Hamburg is now experimenting with several 
systems of night signals, and will lay the re ults of 


its investigations before the committee 
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MENT THAT TAKES, THI 


Obviously, the most important part of the instru- 


ment is the regulation of the electric motor which 
drives the type wheels It is impossible to construct 
a motor so perfect, or a storage battery that will dis- 


charge so uniformly, that there will be not the slight- 


PLACE 


APRIL 9, 1910. 


AN A UIONMIS)LS£ 2 eee. 


OF A STOP-WATCH 


of the instrument watches this “telltale,” with one 
hand on the governor of the electric motor, and if the 
“telltale” indicator lingers too long at each contact 
of the arm and catch he slows up the motor a trifle. 
whereas if the “telltale” fails to register a contact he 

speeds up the motor slightly, so that the 





Even th asua has no doubt observed that 

tomobile records are now expressed in hundredths 

fa cond h ta vy months ago it was im 

io obtain a greater precision than fifths of 

a second, all of which indicates that the use of the 
time-honored plit nd stop-watch has 
been outgrown |! tomobile races When 
t think about it, it is really ab- 
urd i 1utomobile travel 
ing anywhe from a mile to two miles and 
over per minut vith an indicator that 
rawls at a snail pace around a dial but 


in inch and a@ quarter in diameter. In the 








arm will strike the catch just before or at 
the moment that the catch is withdrawn by 
the chronometer. In this way a very accu- 
rate check is kept on the timing of the mo- 
tor, which can be regulated to within 1/1,000 
of a second of the speed of the chronometer. 

In order to avoid a false start due to a 
person’s walking against or tripping over the 
} tape lines, the timing instrument is cut out 
of circuit with the starting lines until just 
before an automobile is about to touch them. 
An assistant gives a signal to the operator of 
the instrument at the proper time, and he 
throws in a switch just in time to catch 








recent 1 at Ormond, for instance, where 
the mile record was reduced to 27.33 sec- 
. 3 , tra ling 
ne ly te a is equiva 
nt to tl negth of an ordinary New York 
ci bloc} WW : automobiles were first 
used for racing purposes, they were timed 
by hand wit! top- watches But, wherever 
an operator is depended upon to snap a 
top-watch, inaccuracies are apt to creep 
in, due to the fact that one person is quicker of per- 
ception than another The timer must see the start 
of the race, and as soon as this impression is received 
must start his watch; then at the close of the race 
the same operation must be undergone to stop the 
vatch Th me required for this mental and physi 
cal operation varies in different persons, and is known 
as the personal element Not only does it vary with 


different persons, but with the same person at differ- 


ent times, depending upon his mental and physical 
condition. For this reason, even in the timing of 
foot races it was long ago found necessary to have 
three timers and to take the time of the middle 
watch, for the instruments of the three timers varied 


as much as three-fifths of a second 

Early In the history of automobile racing an effort 
was made to eliminate the personal element by hav 
ing stop-watches snapped automatically by the cars 
themselves making or breaking an electrical contact 
when they crossed the starting and finishing tapes 
But, as we ha‘ just pointed out, even with the per- 
sonal element eliminated, stop-watches are entirely 
record the time of so rapidly-moving an 


The experiment of 


too slow te 


object as a racing automobile 
using a chronograph was tried in several of the races 
last year, but as this did not prove very satisfactory, 
Mr. C. H. Warner of the Warner Instrument Com 
pany determined to make a special instrument par 
ticularly adapted for this purpose. This instrument 
was first used at Atlanta last December, and has just 
been employed for timing the Ormond and Daytona 


races It works with the utmost precision, is en 
tirely automatic, and makes a printed record of the 
race, reading to hundredths of a second The neces 


sity of such great refinement of timing will be appre- 
clated when one considers that the “Lightning Benz 
during its record mile run was traveling at the rate 
of 23.18 inches at every hundredth of a second 


Mr Warner's 
wheels, one of which indicates hours, the next min 


instrument consists of four type 


utes, the third seconds, and the last one-hundredths 


of a second. The wheels are operated after the man 


ner of an odometer instrument. 


An instrument that times races to hundredths of a second. 


est variation in the rotation of the driving shaft. 
However, the instrument is so arranged that at the 
end of every second its speed is automatically checked 
up with an accurate chronometer. At one end of the 


driving shaft is a doublearmed lever, and in the path 

















Switching in the instrument as a car is 
approaching the tape. 
of this arm is a small catch connected with the arma- 
ture of an electro-magnet The chronometer acts 
through a relay circuit to energize this magnet every 
catch out of the path of 
regulated 


second, thus moving the 


each arm of the lever The motor is 


the record of the automobile. At the same 

time the assistant calls out the number of 

the automobile, which the operator enters 
on the paper strip alongside of the registered time. 
When the car reaches a distant wire, the fact is com- 
municated to the operator's assistant by telephone. 
It will be observed that no personal element whatever 
enters into the recording of the time made by the ma- 
chines, and that everything is automatic except the 
regulation of the speed of the motor and the enter- 
ing of the automobile numbers opposite the records 
they have made. 

One of our photographs shows Barney Oldfield in 
his “Lightning Benz” just as he is approaching the 
finish line. The other photograph shows Mr. Warner 
in the timing stand about to take the record of the 
approaching car. 

2 

To Remodel the House of Representatives, 

Because the acoustics of the House of Representa- 
tives are so bad that it is almost impossible for the 
Speaker to hear a member of the House, unless that 
member has lungs of leather, plans have been drawn 
and all preparations made for a transformation of the 
lower house of Congress. 

For many years now there has been trouble in the 
House both in the way of acoustics and with ventila- 
tion. For such a large body, these two principal fea 
tures have not been as they should be. The plans in 
contemplation will remedy these defects, and make the 
House one of the finest legislative chambers in the 
world. 

One of the main ideas to be put into execution is 
the reducing in size of the chamber. In this way it 
is thought that with smaller quarters, doing away 
with some of the galleries, and by narrowing the 
chamber, the acoustics will be all that could be de- 
sired. The ventilation will also be arranged to better 
advantage. 

The plans as contemplated also bring the House of 
Representatives in the same fashion as the British 
House of Commons. In this manner benches and 
small shelves will take the place of the desks and 
easy chairs now used by the members. The benches 
will resemble in appearance the chairs used in the- 

aters. By taking away the desks 





Over the wheels runs a strip of pa 
per, and above that a typewriter 
rihben, and a record is made by a 
hammer actuated by an_ electro- 
magnet, which strikes the ribbon 
and paper against the type wheels 


In the circuit of the magnet which 


operat the hammer is a relay 
switch contralied | an electro-mag 
net in a eu that ij normally 
closed This closed circuit is con 
nected with the starting and finish 


tapes, or with tapes at other points 
where it is desirable to record the 
time The tape consists of a wire 
stretched across the course at a 
height of a few inches above the 








and easy chairs, it is thought that 
a those members not interested in 
the debates or speeches will absent 
themselves from the chamber. 

The floor of the present cham- 
ber has an area of nearly 8,000 
square feet. The floor plan of the 
proposed hall will only be about 
6,200 square feet. The seating ca- 
pacity of the new hall will be 420, 
although there are now less than 
400 members of the House. 

Some of the lobbies and extra 
rooms will be cut out, and the re 
duction in size of the hall will, of 
course, result in the reduction of 
the public galleries, whose seating 
capacity will be reduced about one 








zround, and this wire is connected, 


to a switch ingeniously constructed 


to be opened by the shock, rather 
thar n increa of tension when 
t i k b the wheels 

fa aut I When the switch opens the instru- 
ent print rd. The type wheels are frictionally 
me t nad n ift, which is rotated by an 
electric At tl " f t race they are held 
tationar n the starting wire 
is depressed tl ! ind they begin 
heir revolution The | ,ee] makes a 
revolution every two second 


Barney Oldfield approaching the finish line at the end of his record mile run, 


TIMING AN AUTOMOBILE RACE, 


to turn the shaft ever so slightly faster than one 


turn in two seconds, so that each arm strikes the 
catch just an instant before it is withdrawn. Secured 
to the base of the instrument at one side is a little 
“telitale” indicator, forming the armature of an elec- 
tro-magnet. The circuit of the magnet is closed when- 


ever the arm and catch contact, thus giving the “‘tell- 
tale’ a slight throb every second. The operator 


third. 

Owing to the peculiar conditions 
of the hall, with regard to the 
acoustics and ventilation, many 
members while away their time by conversing with 
each other in loud tones or add to the confusion by 
slamming their desks or kicking the cuspidors. Ex- 
periments are being made now for a noiseless cuspi- 
dor and one which cannot be kicked around. 

Congress has already appropriated over half a mill- 
ion dollars for the transformation, and the workmen 
are waiting for the adjournment to begin operations. 
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A FINE LONG-SPAN MASONRY ARCH BRIDGE 


BY OUR ENGLISH CORRESPONDENT 


The has been erected on the new Bellegarde- together. The towers were each some 133 feet in lessen the extent of any deformation from this cause, 
Chize electric railway in France, a masonry bridge height, and were erected on masonry piers 13 feet in the engineers caused the stonework to be laid in 
which in span and height ranks as the largest of its height, built on piles driven in the bed of the stream. eight sections, independent of one another, which were 
type in the country, and which possesses many inter- In erecting the towers it was imperative that am- finally connected together An aerial cableway was 
esting features The bridge is situated in the De- ple provision should be made for wind pressure, as erected across the gorge, by means of which the 


partment de J’Ain, and is in close prox- 
imity to the frontier of Switzerland in 
the canton of Geneva. This imposing 
structure was designed and erected un- 
der the supervision of Monsieur Picard, 
engineer in chief of the Bridge De- 
partment, to whose ccurtesy we are in- 
debted for the accompanying illustra- 
tions and details, and Monsieur Dor, 
road surveyor in chief of the depart- 
ment. 

The new railroad passes through the 
wildest and most picturesque spots of 
the Jura Mountains, and in its location 
follows the course of the Valserjne 
stream, a tributary to the Rhone. This 
rivulet is crossed twice, first by means 
of the Bellegarde viaduct, comprising 
seven spans, each of 60 feet in the clear 
by 150 feet in height, and secondly by 
a handsome masonry bridge, the 
‘Moulin des Pierres,”” or “Montangas,” 
which has a main span of 262 feet 9% 
inches 

At the latter crossing the river flows 
through a deep rock gorge, the pre- 
cipitous banks of which are over 170 
feet in height The rock was found to 
be of such excellent bearing quality 
that the engineer in chief decided to 
use the cliffs as the abutments of a 
large single arch. The latter, in spring- 
ing from the sides, has a radius of 164 
feet 1% inch for the are at the intrados, 
and of 177% feet at the extrados. The 
thickness of the masonry at the key- 
stone is 4 feet 11 inches, and at the 
springing 8 feet 214 inches, while the 
width is 17 feet 10% inches, increased 
at the coping to 20 feet 8 inches be- 
tween parapets, which is sufficient to 
provide width for two foot pavements, 
a railroad track of meter gage, and a 
roadway paralleling the railroad track 

The eleven small arches which sur- 
mount the great span on either side 
have semicircular openings of 17 feet 
4% inches clear hey are carried on pie 


thickness at the top of 3 feet 5% inches, and the sides 


parallel with the axis of the stream have 
1 in 10 from the point at which they ri 
main arch. 

Owing to the depth of the ravine, the 
such a large single-span bridge called for 
sive framework. As the keystone of the 1 


approximately 217 feet above the level of the water, it 


was necessary to erect wooden falsewor 


Stream to the level of the abutments to carry the cen- 
tering, and this temporary work comprises three sub- 


stantial towers built of wood and stro 

















Timber falsework ready for the laying of the masonry. 


timber piers, centering, and arch were 
erected, the whole of the material be 
ing conveyed to its site and set in po- 
sition by this means. 

The bridge was commenced in Aug 
ust, 1908. By January 17th of the fol 


lowing year the whole of the timber 
falsework had been set up, and the ere 
tion of the masonry as completed b 


August 3lst last When the masonry 
work was finished the timbering was 
dismantled. The removal of the center- 
ing was accomplished by emptying the 
boxes filled with sand on which the 
various parts of the falsework frame 
rested, which dropped the whole of the 
timbering sufficiently to enable it to be 
handled. The falsework was demol 
ished without any movement being no 
ticed in the masonry, by November 7th 
last When completed the bridge will 
excel in span any similar work exist 
ing in France; while its height over 
the valley, which is equal to that of th 
towers of Notre Dame in Paris, | 
greater than that of any other larg 
single-span masonry bridge elsewhere in 
the world Its total cost will approxi 
mate $72,000 
= ore 

According to the Electric Railway 
Journal, experiments with a method of 
increasing traction by magnetic wheeis 
have been conducted for some time by 
Mr. O. Heinze, of Lowell, Mass. The 
wheel contains four magnet coils, out 
side of which are four segments com- 
prising part of the tread of the wheel, 
and a ring of 12 per cent. manganese 
steel is clamped between them and the 
wheel proper to send the magnetic cir 
cuit into the rail The energizing of 
the magnets is so timed that each suc- 
ceeding section of the wheel is attract 
ed to the rail just in advance ef making 
contact with it, so that the device, he- 


> sides giving increased adhesion, also 

‘rs having a the storms which drive through this ravine are often assists acceleration. The current is cut off from each 
of extreme severity. This was accomplished by tying given segment as soon as it is no longer in contact 

a batter of the towers to each other and to the embankment rock with the Tests have been made on a truck 


se from the and the pier bases by steel cables, so arranged as to 
provide a system of bracing, which served to hold the 
whole of the falsework perfectly rigid. The intricate 


character of the timber centering is plainly visible 


equipped 


erection of 
some exten- 
nain span is in the accompanying illustrations; and it may be netized, 


mentioned that in this part of the work 21,188% cubic 


k from the feet of wood and 30 tons of iron and steel were used not claim 


In placing the masonry in position care had to be 
cbserved to guard against any sinking of the timber equipped 


ngly braced 


traction due 


ing under the superimposed weight; and in order to grades that 


two 35-horse-power 500-volt stand 


railway motors, and weighing 13,000 pounds. With the 
to weight alone the motors developed a 
drawbar pull of 2,500 pounds. With the wheels mag 
tractive effort was increased to 8.500 
pounds; or more than 300 per cent. The inventor does 
increase the traction by such a liberal 
percentage on an ordinary car, but states that a car 


his device should be able to mount 


are otherwise impossible without a rack 























The masonry of the main are 


courses. 


h was laid in eight independent 


BUILDING THE MONTANGAS MASONRY ARCH BRIDGE, 


The arch has a clear span of 262 feet 914 inches; it stands 217 feet 
clear of the river. 
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OUR MARVELOUS AUTOMOBILE INDUSTRY. 


If ever an industry has grown by lea ind bounds 
surely it is that of making motor cars. Even the bicycle 
in its palmiest days did not produce machines whose 
tctai value for ten years could equal the truly enor 
mous sum of money represented by the automobile 
products made in the United States between 1895 and 
1910 Mere figure tell but little For that reason 
we have presented on the front page of this issue a 
graphic illustration, In which the wonde rful strides 
made in the manufacture of motor cars are tellingly 
depicted. These strides are all the more remarkable 
when it is considered that the industry had to weather 
the severe financial depression of 1908, a period which 
Was one he most critical in the recent financial 
nistory ol ni country 

Considered merely from the standpoint of money, 
the automobile industry in this country presents a 
most wonderful spectacle The total estimated valu 
of automobiles to be manufactured in 1910 is $237,- 
000,000. When the industry was born in this country, 
which was in 1895. the timated value of the machines 
turned out was « $157,000 In the brief space of 
twelve vears. therefore ve have created an industry 


whose annual product is valued at millions. The inter 


mediate stages between 1895 and 1910 show a growth 


which is stupendous The stage from 1895 to 1899 


marked an increase in the total value of nearly a mil 
lion dollars, the actual value of automobiles manufac 
1899 being $1,290,000. Stili more remarkabk 


1899 to 1903; for the valua- 


tured tr 


is the development from 


tion of the automobile product in this country increased 


rearly sixteen fold in that time, the actual value of au- 


mobiles produced in 1903 being $16,000,000. Remark 


ible as that increase undoubtedly was, it was almost 


qualed by the interval from 1903 to 1907; for in 1907, 


$165,000,000 worth of automobile machinery was manu- 


factured. From the year 1907 to 1910 a 100 per cent 


increase is to be expected In other words, in these 


three years the mere increase in value of the automo 


bile industry will be greater than the total value of 


the industry in the year 1907 


vith such startling 


valued at so princely a sum, 


An industry which has grown 


rapidity, and which is 


naturally gives employment to an army of mechanics, 
all of them skilled men handsomely paid. Thus we 
find that the mere wages paid for mechanics in 1910 
will amount to about $100,.000.000 The chauffeurs 
who drive the many cars which were in use in 1910 


1910 


produced is 


will earn $25,000,000 at the very least in 


The number of automobiles nothing 
If all the cars of 1910 were placed 
would reach from New York to Pitts 


This output of 200,000 


short of staggering 


end to end, they 


burg, a distance of 438.76 miles 


is three times greater than that of 1907, considered 


from this linear standpoint, for the automobiles of 





1907, had they been placed end to end, would have 
extended from New York to Harrisburg, a distance 
of 191.95 miles. Compared with this, the 13,333 


automobiles manufactured in 1903 seem exceedingly 


mall, although as a matter of fact the machines for 
end to end, would 
New 


Even this, small as it 


been placed 
New York to 


of 29.25 miles 


that year, had they 


have extended from Brunswick, 
N. J., a distance 
with the gigantic production of 
that 
670 automobiles produced in this country 


New York to Jersey 


seems in comparison 


huge when we consider between 1895 


and iS) the 
would have extended only from 
City, a distance of 1.46 miles 


Hiad all the automobiles made in 1910 been converted 


into a single huge machine, the result would be, a 
our front-page illustration shows, a car which would 
be longer than the steamship “St. Paul,” measuring 
54 feet from stem to stern. Even the output of 1899 


had it been thus converted into a single machine, 
would have been longer than the “St. Paul.” The 
machines of 1903 similarly considered would have 


three«juarters as long. The output of 1895-1899 
vanishingly small in 


trans-Atlantic steamer 


been 


is, of course, comparison with 
this giganti 
Titani 


millions. On the whole, it is 


Naturally an industry of such proportions 


niust be capitalized at 
safe to say that the actual capitalization of the auto- 
The out 
put for 1910 alone will surely exceed 200,000 cars. Even 


150,000 automobiles in use through- 


mobile manufacturers is about $250,000,000. 


now there are ovet 


out the country The actual number of employés in 
the industry is 125,000 in motor-car factories, with em- 
factories reaching not less than 40,- 


165,000 


ployés in 
000, a total of 


parts 


Hand in hand with this increase in money value, we 
Five 
; where a man would have paid from $2,000 
to $2,590 for a $650 to $1,200 for a 
runabout, he arcely expected to get much in the way 


find improvements In manufacturing processes 
years ago 


touring car, or 


of durability, or if he did, in the exuberance of un- 
sophisticated anticipation, he was almost sure to be 
disappointed before he had used the car many days 
When w re rded tl iumtomobile runs of those days, 
In these w l had to recite a series of 
troubles of ous so! cl f th tires, carbureters, 
ignition device “nl and imperfect 
functioning of me rears, chains, 
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steering knuckles, driving axles, and other vital parts 


with the results of the 


find that 


Contrasting this condition 


Glidden Tour of 1909, we thirty cars took 


part in that run and finished an arduous trip of 2,640 
miles in 15 days, at an average speed of twenty miles 


an hour during the daylight running periods, without 
That tells the tale 
improvements which have 
It is 


making a single involuntary stop. 
of the wonderful technical 
been effected in the 


brief space of a few years 


rarely indeed that repairs are made during runs now- 
adays. Occasionally a brake, a carbureter, an ignition 
system, may have to be adjusted, or a tire may blow 


out, but the cars operate smoothly and trustworthily. 
The introduction of special grades of steel, alumin- 
ium, vanadium, and babbitt, all of them endowed with 
suited to the 
requirements of have won- 
derfully improved the quality of the motor car. Nickel 
used in crank 


definite physical properties peculiarly 


automobile manufacture, 
steel and chrome-nickel steel are now 
shafts, transmission shafts, driving axles, driving and 
differential steering gears, steering knuckles, and simi- 


lar parts; manganese-bronze, phosphor-bronze, and 
various aluminium alloys find their places in crank 


gear boxes, steering-gear housings, and parts de 


manding great stiffness combined with light weight. 


cases 


rhe automobile industry is very largely responsible 
for the discovery of the physical properties of chrome- 
nickel steel and vanadium-chrome steel under different 
modes of heat treatment and for the introduction of 
epecial tool steels required to work them, and has thus 
benefited the metallurgical industry of this 
As a result of the employment of these new 


illustration, 


indirectly 
country 

steels in the sliding gear sets, by way of 
now possible to transmit the 40 and 60 
of the smaller 


lighter gear sets than 


it is horse- 


touring car with and 
were uséd in cars of 12, 15 and 
that with much 


and the practical 


power modern 


20 horse-power five years ago, and 
greater breakage 
elimination of the mangling of the ends of the teeth by 
meshing and of under load. All 


this improvement in quality, plus infinitely more grace 


certainty against 


wear due to contact 
in general lines and in comfort to the passengers, is 
offered to the buyer almost at no advance in cost over 
and poorly-equipped cars 
that a 


the ungainly, uncomfortable 


of six and seven years ago. It is safe to say 


great proportion of the automobiles manufactured in 
1910 will be low-priced cars. The car that could be 
bought a few years ago by the man of moderate in- 
come required close attention Automobiling at that 
time was unquestionably a diversion for the rich. 


Nowadays a man of moderate means can purchase and 
use a car at an experse that is well within the bounds 
of reason 

In the 
manutacturer 


early days of the automobile industry, the 


was under the necessity of making all 


his parts; to-day the factories actually making even 
75 per cent of the parts that they use are in small pro 
portion to the number of producers, It is to these 


changes that the excellence of the meuium-priced auto- 
is largely due. There was a time when an as- 


undoubtedly open 


mobi'e 
sembled car to suspicion; for 
however desirous a maker of its parts might be to do 
good work, he had neither the knowledge nor the facili- 
ties that would make it possible. These same companies 


was 


enormous plants. Their designers and 


how poressses 
equipment are the best obtainable, and their products 


embody the latest and best in practice, worknianship, 


and material. Assemblers now have at their command 


parts of a high degree of excellence, and can buy them 


at prices far below those charged for the weak and 


faulty product of former years. 
When a monufacturer turns out twenty thousand 
rs a year, it is not only justifiable but necessary for 


him to invest very considerable sums in special ma- 
chinery cf all kinds that for a smaller output would 
One $40,000 
for dies to produce a rear axle housing; on a produc- 
tion of one thousand cars, the charge against each for 
this would be $40. With an output of twenty thou- 
sand cars, however, the charge of $2 against each is 


little enough for the purchaser to pay for so excellent 


be inadvisabie manufacturer has spent 


a feature 

A recent development that illustrates the endeavor 
to reduce manufacturing costs is the establishment by 
some of the leading producers of assembling shops at 
the large centers. To these are shipped parts in suffi 
cient quantity to build the cars required for that lo- 
ceality, and as there is no equipment of machine tools, 
The freight rate on unassem- 
bled parts is much lower than on complete cars, and 


the expense is slight. 


the saving effected in time and convenience as well as 
in money makes the system a satisfactory one. 

Vast as the automobile industry is, huge as is the 
value of its output, it must not be supposed that the 
illegitimate It is 
present-day manufacturer of medium-priced cars makes 
no more than a legitimate profit. One of the largest 
recently that his profit on a $1,000 
surely not excessive when one 
investment in material and 
parts, his realiy vast equipment of machine tools, and 


profits are safe to say 


producers stated 
car is less than $100; 


considers his enormous 


his labor expense 
It has been said that any average engineer can de- 


that the, 
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sign a car to sell at $4,000, but that the greatest skill 
is necessary when the selling price is to be less than 
$1,000 Perhaps that may account for some of the ex 
ceedingly clever designing in the low-priced cars. 

The scene of the industry has shifted in the years 
from 1895 to 1910. 
in motor cars and early 
Buffalo, 
Hartford, Conn., 
States At 
motor-car 


Much of the early experimenting 
manufacturing was done in 
Marion, N. J., Bridgeport and 
Philadelphia, Pa., and other Eastern 
Michigan leads all the States in 
that State last year 
made 112,000 of the total production of cars for 1909, 
Four other States adjoining it will produce 75,075 ma- 
The Middle West may therefore be 
the real home of the automobile industry 


Tarrytown, 


present 
manufacturing, for 


chines at least. 
said to be 
at the present time. It controls not only the car-mak- 
ing industry, but the making of tires, parts, and acceg- 
is primarily due to 
the industrial enterprise of the smaller communities of 
the Middle West, land and in every 
way furthered the making of automobiles. It must also 


sories as well, a condition which 
who have given 


be considered that the makers of automatic machinery 
situated in the West, for which rea- 
skilled labor is there to be 
found. Lastly, the shifting of the industry from the 
East to the Middle West has been caused in part at 
least by the fact material is there put 


are very largely 


son the better class of 


that the raw 
through its first and second processes, as in the case of 
steel, leather, wood, brass, and the like. 

Middle West 


automobile manufacturers can be shown 


rubber 
That the 

the influx of 

by the 


is undoubtedly benefited by 


wonderful increase in the population of some of 
the smaller towns. The influx of 2,000 to 5,000 families 
has doubled and trebled the populations of such cities 
as Flint, Micnh., 


hanced the 


and Newcastle, Ind., and greatly en- 


value of real estate. Towns which were 


practically unheard of before the automobile entered 


thriving centers of in- 


population of only five 


into our daily life are now 
Communities with a 
their 


advertising 


dustry. 
brought home 


millions 


or six thousand have names 


through the magazine pages to 


and millions of readers, simply because they are the 
sites of large automobile plants. 


- a 
Cost of Various Methods of Illumination, 
The Frankfurter 
remarkably 


Zeitung publishes the following 
table of the 


methods of il!umination 


complete cost of various 


Cost of 100 normal candle hours. 


Cents 
Washington light = ieee On eanes 0.238 
Flaming electric are 0.381 
Mercury vapor lamp.......... . , 0.595 
Incandescent gas light. — .. 0.595 
Incandescent petroleum light... 0.714 
Direct current electric arc. 0.942 
Osram, zircon and tungsten lamp... 1.190 
Kerosene burner .......... 1.666 
NE se a eee kd ai eeibs 1.785 
Do oo ono deere asc” ne 
Incandescent alcohol lamp............ 1.904 
Alternating current electric are....... 1.904 
a PES tr 2.023 
a! Re ae 2.142 
Dn cuca chtkabneteeane «seecgenad és 2.856 
I SECs oo ws oe ae os seeds 3.808 
Argand gas burner ........ 2.808 
ee 5.950 


candle 26.180 


Stearin paies 
The Washington lamp is an incandescent lamp 
which burns petroleum under pressure 
In compiling this table the following average prices 
for fuels and electrical energy have been employed: 
Kerosene 2.38 cents per pound. 


Aleohol ....... 1.33 cents per pound. 
Stearin candles ..16.23 cents per pound. 
eee 107.87 cents per thousand cubic feet 
Acetylene .....809.07 cents per thousand cubic feet 


Electric energy 11.90 cents per kilowatt hour. 
4-0 s oe 
According to plans formulated by Rear-Admiral 
chief of the Bureau of Equipment of the 
United States navy, and submitted by him to Congress, 
wireless apparatus of the latest type is to be supplied 
to all the new vessels of the navy, including destroy- 
ers and all auxiliaries, as this latter class of vessel 
wireless 


Cowles, 


establishing 
without the 


has proved very valuable in 


chains across long stretches of ocean 
necessity of disrupting the fighting fleet. Another 
shore station is contemplated at Dutch Harbor, 


Alaska, to provide wireless communication to Bering 
Sea, connecting with the Cape Nome station, permit- 
ting vessels from Nome to lower California to keep 
in touch with the world. After the contemplated high- 
powered station in Washington has been completed it 
is believed similar stations will be found necessary 
in the following places: The west coast of the United 
States, the Panama Canal Zone, Hawaii, and the 
Philippines. With stations at vessels 
will be within call while in practically all waters 
where naval operations of interest to the United States 
might be expected. Each station will cost $100,000 


these places 
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Correspondence. 


PFITZNER’S MONOPLANE. 
To the Editor of the SctenTIFIC AMERICAN: 

| have just read with much interest an article in 
your issue of February 12th under the caption “A 
Novel American Aeroplane.” 

The monoplane has always appealed to me as being 
more consistent with the laws of nature, and therefore 
more susceptible of continued improvement and event- 
ual perfection, than the biplane. The double or triple 
planes strike me as being contrary to the examples 
set us by Nature, the extra planes being a superfluity 
of which Dame Nature is rarely, if ever, guilty. It 
would be an incongruity for a bird to be supplied with 
more than one pair of wings, unless the duplex or 
triplex wings were accompanied by a Siamese-twin or 
triplicate body. As long as there is but one body and 
one source of motive and controlling power, a single 
pair of supporting planes would appear to be all that 
is necessary if the planes are sufficiently extended to 
support the body at the speed normal to the bird. Ad- 
ditional planes do not sufficiently compensate by their 
increased buoyancy for the increased weight, unwieldi- 
ness, and instability. I therefore pin my faith to the 
monoplane as likely to afford an additional illustration 
of the truth of the Darwinian theory of “the survival 
of the fittest.” 

Mr. Pfitzner’s design, according to my ideas, comes 
nearer to the ideal heavier-than-air flying machine than 
anything that has heretofore been brought to my atten- 
tion. I will be greatly mistaken, and disappointed as 
well, if we do not hear from his machine ere long as 
successfully rivaling even the best of the biplanes. 

But even Mr. Pfitzner’s novel design is susceptible 
of improvement. I cannot help wondering why neither 
he, nor any other aviator as far as I have been able to 
observe, has adopted what I consider to be a very essen- 
tial element of stability invariably to be found in the 
make-up of the denizens of the air. I mean the invari- 
able disposition of the weight of the body to the sup- 
porting planes. Mr. Pfitznmer seems to have entirely 
ignored this principle, like all other aviators, by plac- 
ing his engine and driver’s seat above or on a level 
with the supporting planes. 

Nature, on the contrary, suspends nearly the entire 
weight of the bird below the level of the wings or 
planes, evidently for the express purpose of securing 
stability. During flight, or particularly while soaring, 
the extended wings of the buzzard (to adopt a familiar 
example) are held in a plane slightly above the point 
of their juncture with the body, while at the same time 
the head is lowered and extended forward, so as to 
bring it down to or beneath the plane of the wings. 
While the bird is sailing in a calm atmosphere, the 
legs and feet are drawn up toward the body; but let 
a sudden gust of wind strike under one wing and tend 
to displace the center of gravity, the legs are at once 
extended in order to lower the center of gravity, and 
equilibrium is at once restored. This seems to me to 
be a wise provision of Nature, worthy of imitation as 
far as is practicable by the aviator. 

With the engine, and naphtha and water tanks, as 
well as the seat of the aviator, rigidly suspended as 
far as conveniently possible below the planes, the 
weight acts like a pendulum, the plumb-bob of the 
mason, or the ballast of a ship; its constant tendency 
being to restore the equilibrium of the planes the mo- 
ment the disturbing force is removed. And in making 
a change of direction, if the radius of the curve is 
abrupt, the tendency of the outer plane to rise on 
account of its increased speed as compared to the re- 
tarded speed of the inner plane will be measurably 
counteracted. With the weights so disposed, the ex- 
tended planes will act like a parachute, and in case of 
the sudden breakdown of the engine or propeller 
would, in conjunction with the usual downward glide 
of the machine, enable the aviator to alight in an open 
Space “right side up,” without damage to either him- 
Self or his aeroplane. 

Were Mr. Pfitzner to raise his planes to the tops of 
the vertical posts, and lower the engine, tanks, and 
Seat to a level with the axles of the carriage, he would 
find that much less skill would be required to preserve 
the equilibrium of the machine. Possibly the pro- 
peller shaft should remain on a level with the planes; 
but if lowered just far enough to enable the blades 
to clear the ground, I apprehend he would be able to 
make a quicker start. The tendency to drive the 
Plane upward would assist it in leaving the ground, 
and, once afloat, that tendency, if persisted in, could 
readily be counteracted by the proper use of the for- 
ward horizontal rudder, without perceptibly impeding 
the speed of the flyer. 

I would suggest another scheme for the rudders. 
Let them be connected together, so they would move 
in unison. When the horizontal rudder is elevated or 
depressed in order to rise or descend, it would make 
No material difference if the perpendicular rudder did 
also rise and fall in a perpendicular plane. It would 
Produce no change in the direction. In like manner, 
if the perpendicular rudder should be turned to the 
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right or left in order to alter the course, it would 
have no influence on the elevation of the machine. 

I possess but a superficial knowledge of aviation, 
and I have no means for investigation or experiment, 
but I have been intensely interested in the science 
ever since the Wrights’ experiments were first made 
public. The above thoughts came to me as I read and 
pondered the description of Mr. Pfitzner’s novel device. 
1 make bold to offer them to you for publication if 
you deem them worthy of being embalmed in print. 

Norfolk, Va. C. E. McCiurr. 

ee 
THAT NUMBER PUZZLE. 
To the Editor of the Screntivric AMERICAN: 

If your correspondent in the issue of January 22nd 
will study the following figures, he will plainly see 
that it is not impossible to get 35 sets of 3 out of 1—15, 
so that no two numbers will be in the same set more 
than once: 

1— 2— 3 2— 4—10 3— 6—11 4—9—12 6— 9—13 
1— 4— 6 2— 5—11 2— 7—12 4—13-—14 6—10—14 
1— 5— 8 2— 6—12 3— 8—13 5—6—7 T—8—9 
1— 7—10 2— 7—13 3— 9—14 5— 9—10 7—11—14 
1—12—14 2— 9—15 4— 7—15 5—14—i5 10—11—13 
1— 9—11 2— 8—14 3—10—15 5—12—13 8—10—12 
1—13—15 3— 4— 5 4— 8—11 6— 8—15 11—12—15 
1— 2— 3 2—4— 6 3— 5— 6 4—10—14  6— 9—12 
1— 4— 5 2— 5— 7 3— 8—11 4—11—15 6—10—15 
1— 6— 7 2— 8—10 3— 9—10 5— 8—14 6—11—14 
1— 8— 9 2— 9—11 3—12—15 5— 9—15 T— 8—15 
1—10—11 2—12—14 3—13—14 5—10—12 T7— 9—14 
1—12—13 2—13—15 4— 8—12 5—11—13 7—10—13 
1—14—15 3— 4— 7 4— 9—13 6— 8—13 7—11—12 

If he will carefully inspect the 30 sets of numbers 
presented by him in the same issue, he will discover 
that the numbers 4 and 6 are twice paired, leaving 
only 29 sets without duplicates. 

Milwaukee, Wis. Lewis SHERMAN. 
OO 

REBUILDING THE “IDAHO’’ AND ‘ MISSISSIPPI.’’ 
To the Editor of the Screnriric AMERICAN: - 

As one of your readers, I have been following with 
interest the proposals put forward by various gentle- 
men regarding the reconstructing and rearming of 
the different types of pre-ireadnought battleships in 
our navy. 

In the March 5th number of your paper you pub- 
lished a letter from Mr. W. W. Bass concerning a 
proposed rebuilding of the battleships “Idaho” and 
“Mississippi” so as to make them nearly equal to the 
“Louisiana” class. One of the objections put for- 
ward was the impossibility of establishing a 10-inch 
gun in a turret built for two S-inch. Why not avoid 
this difficulty by leaving the eight 8-inch guns already 
mounted where they are and then to increase as much 
as possible the 7-inch battery below? This would 
make these ships even more similar to the “Louisiana.” 

I do not believe that the cutting in two of a battle- 
ship would entail very great difficulties; as, a few 
years ago, a White Star liner was cut in two and a 
new bow built on, the original having been destroyed 
by an accident. A torpedo-boat destroyer of the Brit- 
ish navy also was rebuilt in this manner. 

But if it was deemed too expensive to build this 
section as proposed, would it not be feasible to sacri- 
fice a few 7-inch guns and re-engine the ships with 
turbines of greater power, thus attaining the extra 
knot and a half necessary to bring them up to the 
“Louisiana’s” speed standard without the cost, time, 
and labor of totally rebuilding them? 

LEONARD OPDYCKE. 





New York, March 21, 1910. 

[The “Idaho” and “Mississippi” are so much shorter 
than the “Connecticut” that there would be no room 
for the mounting of additional 7-inch guns. It would 
be useless to install turbines in these ships without 
increasing their length, and the cost of both changes 
would not be warranted by the advantages of addi- 
tional 7-inch guns and the greater speed secured 
thereby. The deficiencies in these ships are due to 
the action of Congress in limiting the displacement to 
13,000 tons.—Eb.] 





Death of Alexander Agassiz, 

Prof. Alexander Agassiz died on the steamer “Adri- 
atic’ on March 29th, while on his way to New York. 
Hardly less famous as a scientist than his father, he 
was noted not only as a biologist but as a mining 
engineer, financier, teacher, and man of the world. In 
his life he combined the activities of president of the 
Calumet and Hecla Mining Company and director of 
the Museum of Comparative Zoology at Harvard, 
founded by his father. Prof. Agassiz was’ born in 
Neuchatel in 1835, and did not come to this country 
until he was fifteen. His early education was re- 
ceived in Europe, although he was graduated from 
Harvard with the class of 1855. He started out in 
life as a civil engineer, and did much valuable work 
as assistant on the Atlantic Geodetic Coast Survey. 
His work in that field naturally drew his attention to 
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the natural sciences. He began to collect fishes for 
his father, and thus was induced to follow in his 
father’s footsteps. After that his activities were ai- 
most equally divided between zoology and mining. 

A study of the copper mines of Peru and Chili led 
him to a survey of Lake Titicaca, and also to collect 
Peruvian relics, which are now lodged in the Pea- 
body Museum at Harvard. Five years of his life, from 
1876 to 1881, he spent in deep-sea dredging. His bic 
logical survey of the waters of the Gulf of Mexico and 
the Caribbean Sea is still regarded as classic. 

His exploitation of the Calumet and Hecla mines to 
his profit secured the means to gratify his father’s 
ambition, the erection of the great Harvard Museum 
of Comparative Zoology. 

He made by his persistence and ability in argu- 
ment the development of the Lake Superior copper 
territory on Keweenaw Point (and now later traced 
to the mainland) a certainty. 

ee 
Death of Hermann Moedebeck, 


Oberstleutnant z. D. Hermann Moedebeck died re- 
cently. With him there has passed away one of the 
most ardent advocates of aero-navigation. Thanks to 
his efforts the Deutsche VereIn fuer Luftschiffahrt in- 
cluded in its programme meteorological measurements. 
As a young lieutenant, Moedebeck became a member 
of the Deutsche Verein zur Fiérderung der luftschif- 
fahrt. As a captain he founded in Strasburg the 
Oberrheinische Verein fuer Luftschiffahrt, and pub- 
lished its official organ, fllustrirte Aeronautische Mit- 
teilungen, now the official organ of all the German 
aeronautic societies. In 1907 Moedebeck was pro- 
moted to Oberstleutnant. A year later he retired froim 
active army service in order to devote his entire time 
to aeronautics. He was a member of the Interna- 
tional Commission for Scientific Aeronautics and «a 
charter member of the International Commission of 
Aeronautic Maps. It was only recently that he founded 
an aero Luftflottenverein fuer Berlin und Branden- 
burg. 
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Death of Galen Clark, 


Galen Clark, who died in Oaklaffd, Cal., on March 
24th, had been known for the last half century to 
almost every tourist who has visited the Yosemite 
Valley. While on a hunting trip in 1857, he discovered 
the great redwood grove at Mariposa. Soon after 
that Clark devoted much of his time to exploring the 
upper heights of the Sierra Nevada Mountains, and 
made known to the world much of the beauties and 
wonders of the big tree groves and of Yosemite. 


+> 
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The Current Supplement, 

In the current SuprLement, No. 1788, Mr. P. M’'N. 
Bennie reviews the recent work which has been done 
in the electrical reduction of iron and steel. There 
is much confusion with regard to dyestuffs and the 
colors which they impart to the textile fabric, and 
this confusion Prof. Otto N. Witt seeks to remove 
Some very interesting novelties in toys are described 
and illustrated. Lieut. John C. Solely exhaustively 
discusses the oil fields of the Gulf of Mexico In 
an article on the South Pole will be found men 
tioned the various schemes which have recentiy 
been put forth to reach the South Pole. Prof. George 
E. Hale’s admirable consideration of solar vortices 
and magnetic fields, in which he reviews his recent 
study of the sun, is concluded. Halley’s comet is now 
visible to the naked eye just before dawn in the east- 
ern sky, for which reason Mr. George F. Chambers’s 
most thorough article on this interesting wanderer !s 
published with peculiar timeliness, One of the most 
important articles in the Surrtement is Mr. Aston’s 
account of the recent Olympia aero exhibition, by far 
the biggest of its kind which has ever been heid in 


Europe. 
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According to the Engineering Record improved 
boiler performance has been attained at the Anderson 
station of the Indiana Union Traction Company by 
preventing. the leakage of air from the ashpits 
around the ends of the chain grates into the flues. 
This is accomplished by first fixing a 4-inch extra- 
heavy pipe across the furnace 8 inches from the rear 
of the grate, with its lower surface 3% inches above 
the top of the grate. There is a span of about 10 
inches between the center of the pipe and the rear 
fire-box wall, which is covered with a course of fire- 
brick. This shelf prevents the passage of air, while 
the pipe holds back unconsumed coal until it has been 
burned into ash, which the grate can carry back under 
the pipe in the desired manner. Inside the 4-inch 
pipe is one of 1 inch diameter running from one end 
nearly to the other. Cold water is admitted through 
the small pipe and flows back through the large one, 
the rate of flow being adjusted so that its final tem- 
perature is just under the boiling point The het 
water is discharged, in a way that permits its con- 
dition to be inspected, into a header delivering it to 
the hot well. 
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ae OF AC OAD BET £°h' So 


BY CAPT. H BE CLOKE, U. S. ARMY 


When the Constitutior the United States was Owing to the fact that access to our coast fortifica duty; for in case of imminent attack, the men sleep 
framed reatit republica form of government tions has in years past been prohibited to the citi- at the guns. The battle commander then notifies the 
provisions w wie for the reation of military and zens of this country, it is not surprising how few men fire commanders by telephone of the approach of the 
naval ferces and the existence of State troops for understand the method of firing a high-powered gun fleet. The fleet would probably be picked up at ten 

f a modern mortar. For this reason the following de- or twelve thousand yards. At this range all the heavy 


the purpose of repelling of invasion or 





fun pernter 























It has been foand tp practice that this typeof disappearing gu 1“ rapid-fire gun It can actually be fired more rapidly The range finder is the eye of the system, while the telephone and telautograph are its nerves. 

et urbette ‘ This gun has scored 100 per cent of hits at 6,000 yards range several times, The hitting power of a battery absolutely depends upon its range finder. 
Positions of detachment at command “ Load” for 6-inch disappearing rifle. A range-finding room. (B' station.) 

No better service could be rendered to the country cription, illustrated by the different drawings, is given batteries, including mortars are directed on the lead- 
and there is neo service that should appeal more to Let us consider the enemy’s fleet to have been ing ship. The probability of hitting her by this means 
the patriotism of our State troops, than this, and sighted on the horizon, and headed under full steam in would of course be greater than if the fire were dis- 
particularly the troops of those States which border column formation for the entrance of a harbor. The persed. All guns attack the side armor and turrets 
the coast to be defended. Our organized State nifilitia attack is being made during a late hour of the night of a battleship, while the mortars attack the decks. 
and the various labor organizations should be at On the discovery of the leading ship by the powerful The searchlights of the different fire commands are 
tracted to the subject of coast defense for the reason now concentrated on the leading ship, while the battie 
that men in such organizations are unable to leave command lights are searching for undiscovered ships 
their families and business interests and enlist for In order to fire a modern 12-inch gun, the following 
general service in time of war If they were organ data must be accurately determined: 
ized as a defensive force for the protection of their The elevation to be given to the gun (which is a 
homes against invasion, the defensive forces of the direct function of the range) and the amount of de- 


State and country would be increased by a body of 
men of a high ords of patriotism and intelliget 
When one contemplates the cost, our coast defenses 
certainly do appear to be an expensive investment 
1. The accelerating or retarding component ¢ 
wind. 2 The variation of tlie height of the 


above water level, due to the height of tide. 3. 


For example, a 12-inch gun, complete, costs about 
$145.000; and as there are about one hundred of thes« 
guns mounted in our coast forts, the cost of the 12- 


inch guns alone amounts to $15,000,000. On the other 
its density 4. The variation of the initial ve 
of the powder, due to temperature or other’ c¢ 


hand, we must remember that this sum does not equal 








the cost of two “Dreadnought It costs about $600 








every time one of these guns is fired with an armor 





flection to be set on the sight. If the gun were merely 
set for the range from the gun to the target, the 
probability of hitting would be very small The er- 
rors that enter into the range function are as follows: 


wf the 
> gun 


Te 


variation of the resistance offered by the air, due to 


‘locity 


auses 


5. The change of the range, due to the speed of the 


piercing expiosive shell; but one of these shells, if Inside the telescope of this instrument are vertical and horizontal cross turget. These corrections must be applied to the range 

directed at the proper point on a modern battleship hairs, As the eyepiece of the telescope is elevated or depressed in with lightning rapidity. It is accomplished by the use 

will inflict hu reds of thousands of dollars worth of waterlining a ship, certain gears underneath the base plate move of certain mechanical contrivances, which are located 
. winter o dis « « graduated to yards of ge, The ‘ . . . > 

damage. Although one submarine mine, charged with pointer enn disk which io graduated to yesioet range, 71 in the various fire control stations of the fortress. 

: : operation of intersecting the horizontal cross hair with the om ‘ . : 
is hundred pounds of nitro-glycerine, costs about $500 waterline of a ship, therefore, determines the range The deflection correction to be set on the sight is 
it may, if exploded underneath a battleship, send automatically, This instrument is the invention the algebraic sum of the component of the wind, the 
many millions of dollars to tha bottom of the sea. On of Major Lewis of the coast artillery corps drift, and the speed of the target, and it is determined 
































the other hand, the life of the 12-inch guns, without Lewis position finder. by means of mechanical devices located in the plot- 
rerifiing, is only about 240 pounds; that is to say, fir- ting rooms. The following, then, would be the 
ing one shot every thirty seconds (the time of fire of searchlights of the defense, the battle commander di- method of determining the range apd deflection to 
a 12-inch rifle), the gun becomes usele after a two rects the sounding of “call to arms.” Within ten be sent to the guns by telautograph or telephone: 
hour engagement seconds every soldier is at his station or post for At the simultaneous ringing of the bell in the primary 

“A 

~~. 

Ma h 
It is in this room that epecially trained men determine, from data received from the range finders, These weapons attack the most vulnerable part of a ship—the decks, Each one is loaded with a 1,000-pound shell 
the ex of a target a predtic tion, T predicted range “ is sent to the guns which is filled with about 100 pounds of high explosive which detonates on striking. Sixteen of these 
of a battery and by ther fa redicted time announced and the gunner mortars are fired at once. Their extreme range is 12,000 yards. At long ranges they are more 
I vice accurate than guns, 
A plotting device. Positions of detachment at command “ Posts” for 12-inch mortars. 


OUR SEACOAST DEFENSES. 
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and ondary stations, the observers 
at the instruments read the azimuth 
anglk t the base ends. These angles 
are i iediately plotted on the plot- 
ting board, and the position of the tar- 
get with reference to the center of the 
gun is determined. At the expiration 


of 15 seconds, the bell again rings, and 
the target is again plotted. The course 
of the ship is tien accurately deter- 
mined and, by means of a mechanical 
device on the gun arm, the amount the 
target has changed in azimuth, due to 
its speed, is determined. The last 
range read is now set on a device called 
the range board. This device is prac- 
tically a graphic adding and subtracting 
machine The corrections above re- 
ferred to for atmosphere, wind, tide, 
etc., are here applied, and the resultant 
correction (a reference number) is set 
off on the gun arm of the plotting 
board, and corrected ranges are now 
sent to the gun by telephone or telauto- 
graph This range is called the cor- 
rected, predicted range to the target. 
It is predicted for an interval of 15 or 
30 seconds ahead It is now plugged 
in on the time range relation board, 
which is in full view of the range 
keeper at the gun The range keeper 
keeps the range disk continually set 
at the corrected range (as observed on 
the time range relation board) such 
that the gun can be fired at any time 
The deflection ccrrection is obtained by 
the use of a device called the deflection 
board. This, as in the case of the 
range board, is an adding and subtract- 
ing machine which determines the 
number of degrees and minutes of de- 
flection to be set on the sight due to 
wind, drift, and speed of target. The 
drift is determined by ballistic cal- 
culations, and the curvé is constructed 
on a metal leaf on the board. The 
velocity of the wind is determined at 
the meteorological station by means of 
an anemometer, and is received at the 
plotting room by means of an electrical 
device called the aeroscope, shown in 


Scientific American 

















of its operation are kept secret, 


(Redrawn from Coke's * The Gunner's Examiner, 


A complete submarine mine. 


Groups of these deadly weapons of destruction are planted across channels to keep the enemy out. They 
are harmless tc friendly ships and are entirely controlled from a casemate on the shore. The new sys- 

tem of submarine mining of our army is a great triumph of electrical engineering. ( 

The high explosive is contained in the floating meta! xphere, 


The principles 


* published by John Wiley & Sons.) 
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the drawing. The azimuth of the wind 
is also sent by the same means. The 
components in the direction of range 
and deflection are determined by means 
of a device called the wind component 
indicator, shown in the picture The 
atmosphere correction is determined in 
the meteorological station, and is sent 
in over the aeroscope. The height of 
tide is determined by a tide gage. The 
velocity correction is determined by a 
device called the powder chart 

Owing to the fact that these corre: 
tions may be either additive or sub 
tractive, and that the use therefore of 
a negative sign tends to confuse th 
gunners in the plotting room, these 
corrections to be applied to the range 
are not sent in according to their 
actual values, but by means of refer 
ence numbers. The zero of the sight, 
for example, is the number 3 The 
gunner at the sight, therefore, would 
receive a deflection like this: 4.25. He 
simply sets his sight to read this de 
flection, and the gun will then be cor 
rectly aimed. It is to be understood 
that all these fire contro] instruments 
and stations are located at ovscure 
places in the fort reservation, and ars 
amply protected by parapets of earth 
and concrete. They are connected with 
each other by either telephone, telauto 
graph, or speaking tube, all of which 
are laid underground, deep enough to 
insure ample protection from ordinary 
gun fire. 

The fire control system of our coast 
artillery is also very flexible If the 
horizontal base system fails, each ob 
serving instrument at the primary and 
secondary stations can be used as a 
vertical base range finder; and the sys 
tem is sa arranged, that in case all the 
range finders except that of the fir: 
commander are put out of action, his 
station can supply all the guns with 
the necessary data for firing them. 
Furthermore, if all the stations, in 


cluding the fire commander's, should be 


(Continued on page 206.) 

















This disgram shows in a general way the arrangement of an up-to-date battery. The position of the enemy is found by observing the angles the ship makes at two obser/iug stations, B' and B*, situated at the end 
base line of known length. These angles are telephoned to the plotting room where the position of the ship is found, 


rom drawing by Master Gunner Kuhn, 


A typical battery command. 


OUR SEACOAST DEFENSES, 


From the plotting room the proper eicysat:on, etc., is telephoned to th 
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ITS ARRIVAL ON 


A few generatior before our era the whole known 








world” was only mm million square miles in ex 
tent instead of near! 00 millions as we now know 
Tiat great observer and geographer Eratosthenes made 
a noble attempt about 2 B. C. to draw a map of the 
“World.,’ He even used lines which looked very like 
parallels of latitude and circles of longitude These 
lines were largely based on the speed record ol 
travelers hence were not very accurate 
There were no such refinements on his maps as 
international! date lines or time zones His gen- 
eral outline of the whole world” was about 90 


dex. wide east and west by 60 deg. long north and 


south It was all abeve our equator, and extended 
only about a quarter of the way around the earth 
The mouth of Gangs as fa ‘ ist, and 
what is now Ireland was farthest west The Cas 


pian Sea was thought to be an arm of the North 
ern Ocean, while the lower end of the Red Sea 
was about the southern limit Knowledge of the 
rest of the world grew very slowly then, as was 
shown by the fact that the great Strabo drew a 
map of the “World” two hundred years later 
{about 25 B. C.) and made no material extension 
of its lines. He pushed Great Britain and Ireland 
farther west and made some radical changes on 
the northern edge of the Mediterranean, but other 


wise these two maps of two hundred years apart 


are practically the ame There is very littl 
doubt, however, that Strabo thought the world to 
be round, before he died tlence the necessity 


for a date line was felt even at this early date 
While the spherical earth idea was passing 
through its hundreds of years of resistance, some 
radical observers started it spinning on its axis, 
80 to speak. They were bold men, but they proved 
their case This brought the date line as a neces- 
sity closer to us It would almost seem that with 
a “flat disk world” converted into a stationary 
globe, and later into a rotating globe, the date 
line idea should hav suggested itself at 
once Not so, however; for it appears that when 
Magelian crossed the Atlantic from the east, he 
passed around Sout) America, crossed the Pacifik 
discovered the Philippine Island and went hot 
around the lower end of Africa, thus completing a 
trip around the worid. This trip was made less than 
four hundred years ago; yet when the explorers arrived 
at their home country they were astonished to find 


that they carried a date on board their ships which 


was a day earlier than the home date It was soon 
found that no mistake were made on the log books 
as to the time record and that the home calendar 
was certainly correct rhe explanation of this seem- 
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to a set of questions sent by the writer. The map, 
together with the questions and the answers, will 
be found on a recent Pacific chart issued by the 
Navy Department. To describe the line, commencing 
at the northern end, it will be seen that the first de- 
flection of practice is to the east, to give the tip of 
Siberia the same date as the rest of the Russian em- 
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I cal date line 2. Date line when Alaska took date of Russia and 
P ppines took d te of Spai §. Date line after purchase of Alaska and 

| ppines took Asiatic date 4. Present international date line, 


Fig. 1.—The evolution of the international date line. 
pire Then after the line passes through Bering 
Strait it bear o the west, crossing the true line of 
180 deg. and far enough beyond it to take in all of the 
Aleutian Islands to the American date, after which it 
turns back to 180 deg., where it stays until it crosses 


t again 


the equator a few degrees, at which point 
deflects eastwardly to give the Tonga Islands the 
date of Australia. The line then returns to the 180th 
meridian and continues on that line to the south 
pole 

The foregoing is the “international date line” of 


PROGRESS AROUND THE 
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1845, to bring those islands into accord with the date 
of the countries east of the Cape of Good Hope. When 
Alaska was acq ired by the United States, the date 
line was transferred west of that territory or into 
Bering Strait. These two radical changes made the 
line of practice look more like the third diagram in 
Fig. 1. Refer to Fig. 2, which is intended to show 
The picture 
illustrates a mechnical delivery of our civil day, 


the entrance of time on our globe. 


month, year, or century by means of an equa- 
torial tape. Let us assume that the earth is sta- 
tionary and that this tape enters and departs 
under the date-line rollers as shown. If the tape 
had a speed of about 1,040 miles per hour and was 
properly marked in hours, days, months, etc., it 
would show just how our civil day enters the earth 
and progresses around it with a constant motion. 
The illustration shows the front end of the twen- 
tieth century as having completed 18 hours of its 
first day on earth, leaving only 6 hours of the 
nineteenth century to glide toward the line and 
off, to no one knows where. The front end of 
January 2nd will have reached the earth’s time 
door to enter it just as December 31st steps out, 
as it were. Then we have the twentieth century 
all over the earth with January 1st reducing its 
equatorial width at the rate of some 17 miles per 
minute and January 2nd growing broader at the 
same velocity. This, of course, is assuming that 
time is entering normally and not by the arbi- 
trary intermittent steps that we will call the 
twenty-four way stations of our civil day. This 
latter system is in successful operation in the 
United States and two or three other leading na- 
tions, China being one of the more recent con- 
verts to the hourly zone system.* 

Fig. 3 shows the earth with the hourly time 
belts or zones outlined from pole to pole. The 
lines drawn are 15 deg. apart and represent the 
boundary lines of these zones and not their 
centers. Fig. 4 is the same example as 
viewed from the north star In both  illus- 
trations the United States are outlined in 
approximately the correct location, so as to show the 
theoretical boundary lines of the hourly zones as 
applied to that country. Now in these two illustra- 
tions let us assume that the system has been adopted 
in all parts of the world. Commencing with the prime 
meridian at Greenwich as the center of a zone bounded 
by lines 7% deg. east and 71% deg. west, the comple- 
tion of such a set of lines would give us just what is 
drawn and what our United States are actually using 
in theory. To illustrate mechanically the delivery of 
time on this plan, our equatorial tape is intermittent 
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Fig. 3. 


How the twentieth century was ushered in—a mechanical parallel. 
OUR CIVIL DAY—ITS ARRIVAL ON AND PROGRESS AROUND THE EARTH. 


ing impossibility was seon forthcoming, and our date 
tine was born in fact 


As no one wanted the line near his home or coun- 


try, it was put In the most out-of-the-way place possi 
ble, where if still stay The 180th degree meridian is 
in theory wher é h new civil day is born, but ! 
practice it has never been strictly adhered to. Fig. 1 
diaeram 4. shows it tio} h the deflections of 
practice as they now « ! t Wash 
ington N ma va ‘ ) 
Office (Stife «281k ‘ 


practice at the present time, but in former generations 
the deflections were considerably greater, as for ex- 
ample the one shown in the second diagram of Fig. 1. 
In this date line Alaska was taken into the day of 
Russia, to which empire it formerly belonged. The 
line then took a westerly sweep of thousands of miles 

take the Philippine Islands under the date as writ- 
ten in Spain. This latter wide deflection was after- 
ward turned back or corrected by the action of the 
Governor-General of the Philippines when he decreed 

at December 31st, 1844, be reckoned as January Ist, 


in its action, that is to say, it jumps 1,040 miles and 

then stands still for an hour, which means that on the 

twenty-fourth jump on any day of a given name, that 
(Continued on page 307.) 

*Since writing this article it has come to my notice that Chili of South 
America has given up local time which was 17 minutes ahead of United 
States eastern zone and, to quote the Horotogical Journa!, the Chilians 
were enabled to live the same 17 minutes twice over, The change was 
accomplished by firing a gun at 12:17 A. M ona given day and calling it 
midnight, This means that New York city or Washington, D. C., may 
cable messages to Chili without baving to take note of any difference in 


time, 
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NOVEL AUTOMOBILE PUMP. 

Pictured in the accompanying engraving is an in- 
teresting form of pump, that may be used for inflat- 
The device is arranged to be 
itself. It consists of a 


ing an automobile tire. 


operated by the automobile 


pase A, on which is mounted a jack used to raise an 
automobile axle so that the wheel will clear the 
ground. The base A carries a shoe B, which is de- 


signed to assist in positioning the automobile wheel 
to the pumping device before the jack 
is operated to raise it. The pump is indicated at C, 
and is mounted to rock on a bolt D. The pump pis- 
ton E is connected to the automobile wheel by a de- 
clearly im the cross-sectional view (Fig. 


with respect 


vice shown 





NOVEL AUTOMOBILE PUMP. 


2). A slotted plate F is provided with teeth adapted 
to engage similar teeth on a slotted plate G. The 
plate G is provided with a crank pin, to which the 
piston rod FE is connected. The plate G is provided 
with an apertured extension, adapted to fit the 
axle of the wheel. The plate F is attached 
to one of the spokes of the wheel by means of a hook 
H, while a pair of hinged braces J are used to con- 
with two more spokes of the wheel. In this 
way a rigid with the wheel is secured. 
By loosening the thumb nut on the hook H the plate 
F may be moved up or down on plate G so as to adjust 
the parts to different The distance 
from the crank pin to the center of the wheel, how- 
ever, is fixed. In the engine is op- 
erated to rotate the wheel, and this action carries the 
piston up and down in a cylinder, the latter rocking 
back and forth to accommodate itself to the lateral 
throw of the crank pin. A flexible tube connect the 
pump with the tire that is to be inflated. By this ar- 
rangement a tire may be inflated very rapidly, and 
the inflation carried to a further degree than is pos- 
sible by the manual operation. By using a speed at- 
tachment of any of the well-known types, the burst- 
ing of tires due to excessive pressure may be avoided. 
This inventor of this automobile pump is Dr. Richard 
A. Goeth of San Antonio, Texas. 
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COLLECTION BOX FOR MAIL CHUTES. 

Collection boxes at the termini of mail chutes are 
frequently filled to such an extent before the mail is 
removed, that when the collection is made the mail 
tumbles out of the box on opening the box door and 
falls to the floor in spite of every precaution taken by 
the collector. To better this bothersome condition a 
box has recently been devised which is provided with 
a platform having foldable side walls that permit the 
Platform to swing downward when the door of the 
box is opened and serve to prevent the mail matter 
from falling from the box. The construction of this 




















COLLECTION BOX FOR MAIL CHUTES, 
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box is clearly shown in the accompanying engraving. 
Fig. 1 shows the box door open with the platform A 
swung down horizontally. The platform is provided 
with two side wall plates B rigidly secured thereto 
and a series of sector shaped plates C. Near the for- 
ward edge of each of the plates B and C is a groove 
D adapted to receive a pin mounted on the adjacent 
plate, while at the opposite ends the plates of each 
side wall are mounted on a common hinge pin. This 
permits the side walls to close up somewhat after the 
manner of a fan to the position indicated in Fig. 2. 
The innermost sector C is provided with a lug EF, which 
engages a lip formed at the top of the box and limits 
the outward swing of the platform A. To prevent the 
letters from dropping between the sector plates the top 
of the box is provided with two guards F, which ex- 
tend below the upper edge of the plates. In use when 
the platform is lowered the letters in the box will tum- 
ble cut through the door opening and will be caught 
by the platform and side walls. The inventor of this 
collection box for mail chutes is Mr. R. E. Edwards, 
care of T. J. Kelly, 29 South Eleventh Street, Lincoln, 
Neb. 
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A NEW SOUNDING BOARD FOR PIANOS, 

The soul of a piano is its sounding board. That 
sounding board is composed of wood carefully selected 
and carefully seasoned, so that it will remain constant 
in quality for the many years during which a piano 
is used. It is arched or crowned against the pres- 
sure of the strings, so that the strings and the sound- 
may vibrate in harmony. As the piano 
ages, the sounding board flattens. In an upright 
piano this flattening is accompanied by “buckling 
back” or cracking. The result is that hard, metallic, 
so-called “tin-panny,” tone so characteristic of old 
pianos. It is obvious that, if some means were pro- 
vided for permanently arching the sounding board 
against the pressure of the strings, the piano ought 
to maintain its tone for years without any tendency 
of the sounding board to sag. 

Thegattempt has been made frequently. Some suc- 
cess has been attained in grand pianos by the em- 
ployment of tension rods radiating from a center hub 
to the sounding-board rim, but so far as we are aware, 
no one has ever successfully equipped the upright 
piano with a sounding board so constructed that it 
would not lose its arch in time. A sounding board 
of this type which been successfully applied to 
an upright piano has recently been invented by Mr. 
Frank B, Long of Angeles, Cal., and is illus- 
trated in the accompanying engraving 

What Mr. Long has done can best be understood 





ing board 


has 


Los 

















TENSION DEVICE FOR PIANO SOUNDING BOARDS. 


when we consider the true function of the sounding 
board of a piano. The sounding board serves to sus- 
tain and amplify the tone produced when a hammer 
strikes the strings. Mr. Long has increased the tone 
sustaining and amplifying quality of the sounding 
board by flexible reinforcing means interposed be- 
tween the sounding board and the sounding-board 
frame, thus equalizing the flexibility of the sounding 
board and at the same time maintaining its relation 
to the sounding board frame, so that the greatest pos- 
sible vitality of the sounding board is insured, From 
the accompanying illustration, which shows the front 
of an upright piano with Mr. Long’s sounding board 
in position, it will be observed that the edge of the 
sounding board is subjected to pressure from screw 
posts interposed between the edge of the sounding 
board and the heavy back frame, The pressure is ex- 
erted in such a manner as to cause reflection and 
condensation of sound waves in accordance with the 
principles suggested by Helmholtz in his work on 
“Sensation of Sound.” Besides creating this reflect- 
ing effect, the pressure post serves the additional pur- 
pose of maintaining the crowned sounding board in 
its original form. The back frame supporting the 
sounding board is reinforced by diagonal tension rods 
placed across each corner, as shown in the illustration. 

The edge of the sounding board is rabbeted and 
glued into a continuous laminated rim built up of 
hard maple veneers or layers so as to produce an 
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exceedingly strong construction, which, however, is 
sufficiently flexible to yield under the pressure posts; 
with a view to equaling the outward pressure on the 
sounding board resulting from the stretching of the 
strings over the surface. By the use of screw pres- 
sure-posts, any shrinkage or expansion of the sound- 
ing board and the rim can readily be equalized so as 
to preserve the tone and even to amplify it. The 
arrangement is such that a proper reflection of the 
vibrations of the sounding board is obtained, as the 
strain on the sounding board by the strings is equa!- 
ized to reflect the tone. 

As a result of this new combination of sounding- 
board rim and pressure posts, a small upright piano 
can produce a tone which is comparable with that of 
& small grand piano, and the full round tone of the 


new upright piano is preserved, because the sound- 
ing board is maintained in its original arched posi- 
tion. 
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EDUCATIONAL APPLIANCES FOR DISPLAYING OBJECTS. 

In the instruction of projection, mechanical draw- 
ing, descriptive geometry, etc., it is important to De 

















EDUCATIONAL APPLIANCES FOR DISPLAYING OBJECTS. 


able to show students a skeleton model of an object, 
large enough to be seen by an entire class, and which 
will show front and side elevations, as well as plan-and 
bottom views. Heretofore this has been done by using 
a glass box within which the object was placed, or by 
using wire screens for the sides of a box, which per- 
mitted. the teacher to chalk-mark the outline of the 
object. An improvement on this system is offered by 
the invention illustrated herewith. It consists of a 
stand provided with axes that have automatic stops 
at quarter revolutions to arrest the model in various 
positions. The apparatus comprises a vertical shaft A, 
on which is mounted a table B that carries a support C, 
provided with a pair of upwardly extending arms. The 
support C has in its lower face four recésses adapted 
to receive a spring-pressed stop pin D. The 
are positioned at quarter revolutions of the support. 
Mounted in the arms of the support is a shaft on which 
are secured the square blocks Z and F. The block 
E is formed with four recesses adapted to receive the 
pin G. The blocks are adapted to receive.a ciamp 
Hi that carries the display stand J. Model K is shown 
supported on the stand. The display stand may be 
moved about on three axes, which are fitted with index 
wheels so as to incline or turn the model about to any 
desired angle. The inventor of this educational appli 
ance, who is Mir. Hermann Hanstein, of 2019 Mohawk 
Street, Chicago, Ill, informs us that he has used this 
display apparatus effectively in his own classes. 
+o cain 
IMPROVED DETACHABLE WINDOW VENTILATOR 
The ventilator which is illustrated in the aecom 
panying engraving may be detachably secured to the 
window casing so that the window may be opetied a 
short distance to permit the entrance and escape of 


recesses 

















IMPROVED DETACHABLE WINDOW VENTILATOR 
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sit furthermore, the ventilator is provided with an 
sutoma damper, which acts to prevent the entrance 
of unusual rong cu I and is fitted with 
i batfl hich rve \ rain or snow he 
casing of the e! ul dicated at A, is quadrant 
haped ti tio i d into a bracket at each 
end our indow casing The lower 
edge of tl ‘ i rovided at D with a lip that 
engag f tl indow Extending lengthwis« 
of th i is a Dar ¢ which is formed of sheet 

il be k upon itself to form a holder for two 
king trip » and EF, which extend in opposit 
irection i packing strip D is adapted to fit 
igains! the sa of t ndo while the other strip 
erves " it t damper At the opposite side 
of casing t 1 ve! al extension F’, which serves 

i t beltle Phe creen @ stretches from the base of 
this extension to the bar ¢ and serves to keep out 
foreign bodies that may be drawn into the ventilator 
by the blast of air. The damper is indicated at H, and 
consists of a pla bent back upon itself at J to form 
a nfe ! ghted 
oO that t aa I iliy come to a Dalance on 
the axis / Wher ‘ indow is raised the damper 
wings to the horizontal position as indicated, but if 
a strong draft blow through the ventilator it will 

ke the under side of the inner part of the damper, 
lifting it u i if the wind is strong enough, it 
strike the buffer / When the window is closed it 
positively clos the damper by bearing against the 
outer section H The brackets on which the casing is 
mounted are xtensibl o as to permit of using a 
standard lenzth of ventilator with windows of differ 
ent six Each brack« is formed with a spring ex 
iension N, provided with a lug, which is adapted to 
engage a stop pin on the window sash, and prevent 
the window frem being raised too high. Should it be 
desired to rai the window further it is a simple 
matter to withdraw the spring catch M. The inventor 
of thi ntilator is Rolla M. Hill, care of the Economy 


Ventilating Co Metropolitan Tower, New York. 
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TENONING MACHINE 

The machine pictured herewith is designed to cut 

cylindrical tenons on the end of a wooden slat, particu- 

larly for use in window blinds. Window blind slats 





TENONING MACHINE. 


usually are provided with a single central tenon, but 
there is another type in which two tenons are used 
and sometimes the slat is provided with three tenons. 
The machine is designed to form any of these types of 


slats. It consists « 


fa base A provided with a central 
bracket B formed with two bearings C in which is 
mounted an arbor shaft. The arbor shaft is provided 
with a pulley D between the bearings, and may be 
fitted with tools, such as shown at F and G, which de- 
pend for their form upon the nature of the work which 


they are to do. Onpposit cl nd of the arbor shaft 
is a pedestal Hf fitted w 1 head J In our illustra 
tion the head is broken away at the left hand side of 
the machine to reveal the interior construction. A 
cross-sectional view of the head is also shown in Fig 
4 The head is formed with an interior web K, and 


the web is formed with a pair of channels that intersect 





it the center of the head. At the upper end of th 
vertical channel, and at one end of the horizontal 
channel ts a spring such as shown in Fig. 1, which may 
be adjusted by means of the screws ZL and M, to 
hear against tl work which is placed in the slot. It 

1 be nderetood that the head J is revoluble within 
t pedestal / The pedestal is connected to the base 
i by i ns of a pair of bolts which pass through slots 
in h ermitting of a lateral adjust- 
ment I e a slat is inserted In one of the channels 

the i he end of the slat is brought into 
contact wit! of th on the arbor shaft. The 
pedestal is ad ted lat that the center of the 
slat is out of alignr xis of the tool 
and ther en the lat is fed age t the tool and 
the head J evolved a circul tenon will be cut in 
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the end of the slat. If a large tool is used all the wood 
will be cut away except a single tenon, but if a 
smaller tool is used a central tenon may be cut, leaving 
enough wood projecting at each end of the slat to form 
two more tenons. In this way a slat with three tenons 
can be formed, and by properly choosing the size of 
the tool and laterally adjusting the pedestal the slat 
may be formed with two tenons. The inventor of this 
slat tenoning machine is Mr. José Ojanguren, Calzada 
del Monte, No. 356, Havana, Cuba. 
- >-e-> 
IMPROVED JACK BLOCK 
When the journal bearings or brasses of a railroad 
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with the secondary star wheel N. The primary and 
secondary star wheels L and N are loosely mounted on 
collars on their respective shafts, and are housed be 
tween separators M in such a manner as to prevent 
them from shifting thereon, yet leaving them free to 
rotate with the shaft whenever it may be necessary 
ior them to do so to ring the bell-ringing mechanism 
The star wheel L is provided with teeth on its peri- 
phery, which teeth are adapted to engage rods project 
ing from the star wheel N, whenever the star wheel 
L is released by the angle tripper JK. The teeth of 
the star wheel L engage a slide O, connected with a 
retractile spring-controlled clapper PQ, which rings 




















IMPROVED JACK BLOCK. 


car become worn it is necessary to lift the journals by 
means of jacks so that the brasses may be removed 
from the car axle, and be replaced with new ones. 
When operating the jack it sometimes happens that 
the car wheel is lifted with the journal and derailed. 
The purpose of the invention illustrated in the ac- 
companying engraving is to provide a device which 
will hold the wheel down while the journal is being 
lifted, and form a level surface for the jack to rest 
upon. The jack block is preferably made of malleable 
cast iron or steel, and is constructed in the form of a 
grating with the edges scalloped or corrugated so as 
to insure light- 
ness without un- 
duly weakening 
the stucture. At 
one end the 
block is provid- 
ed with an ex- 
tension B, ter- 
minating in a 
toe ©, which is 
adapted to fit 
over the rim of 
the car wheel. 
The jack block 
is rested on one 
of the sills of 
the ties of the 
railroad, and the 
jack is seated on 
the upper face 
of the block, 
close to the ex- 
tension B. When 
the journal is jacked up the toe serves to hold the 








wheel to the rail, relieving the upper journal bearing 
of the weight of the car and permitting the wedge 
and brasses to be removed. For convenience in carry- 
ing the block about, a handle D is arranged at each 
side of the body of the block, the location being such 
that the block is balanced when lifted. The inventor 
of this jack block is Mr. James Allen Gray of Ceur 
d'Alene, Idaho. 
— 2 ——— 

RINGING CHIMES BY PERFORATED MUSIC SHEETS. 

One of the pioneer inventors of the automatic piano 
player, Mr. John McTammany of New York city, has 
devised a system of ringing chimes of bells by per 
forated paper music sheets, such as are employed in 
piano-playing mechanisms. Mr. MeTammany’s scheme 
was evolved as part of a huge memorial to be erected 
to the memory of the men who fell in the civil war 
The memorial assumed the form of a monument in 
which each State was to place two bells. To ring so 
extensive a chime by hand wouid obviously be a task 
involving superhuman muscular power. Even the 
present mechanical and electrical methods would 
probably tail because of their complexity. Hence, Mr. 
McTammany devised the very ingenious system which 
is here illustrated 

The perforated music sheet A is guided by a roll B, 
and passes over a grooved roll C. The pins of a driv- 
ing wheel D are adapted to engage the perforations of 
the music sheet A The pin wheel D is operatively 


connected by means of a dog FE, a connecting rod F, 
a rock shaft G, a connecting rod H. and an angle trip- 
per JK, with a primary star wheel U, which coacts 


the beil R. The several shafts illustrated are geared 
together in such a manner as to cause the several 
parts to co-operate in definite order. 

A tooth of the wheel D having entered a groove of 
the feed roll C through a perforation in the music 
sheet A, the wheel D turns on its shaft. In so doing 
it engages the dog FE, which in turn through the con- 
necting rods F and H trips the angle tripper JK, thus 
releasing the secondary star wheel L, which, by the 
friction of its shaft, rotates into engagement with the 
slide O, thereby pulling the slide down and withdraw- 
ing the clapper from the beil. When the slide is re- 
leased by the teeth of the star wheel L, the retrac- 
tile spring of the clapper is released, so that the clap- 
per deals its stroke and rings the bell as the parts 
return to their normal positions. The wheel D strad- 
dies the feed roll, and is prevented from rotating ex- 
cept when one of its teeth fits into a perforation of 
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RINGING CHIMES BY PERFORATED MUSIC SHEETS. 


the sheet and into the grooved roll, which turns the 
primary star wheel one degree. 

The playing of the bells can be governed by clock 
mechanism, so as to strike the quarters and the hours 
and to play airs at stated intervals. 

—_——_ —=>+- o> = — 

A new form of mercury interrupter has recently 
been invented in which there are no reciprocating 
parts, but the interruptions are produced by a ripple 
formed in a stream of mercury. The mercury is con 
tained in a revolving vessel within which a contact 
piece is fixed. The mercury is thrown by centrifugal 
force to the inner periphery of the vessel. At one 
point the stream of mercury is obliged to pass over a 
deflector, producing a ripple or wave, and the contact 
piece dips into the mercury stream at this point as 
it revolves with the vessel. The frequency of the in- 
terruptions may be varied by making the deflector 
revolve slowly in the same direction as the vessel is 
revolving, or in the opposite direction, or letting it 
remain stationary. 
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It is Kasy to make advertising 


claims for cars; but to make cars that will make good 
the claims is hard. 

We ask automobile buyers to do this: After the 
advertisements have attracted your attention, then in 
fairness to yourselves and all the manufacturers, com- 
pare the cars point by point. That is all we ask. 


There are Chalmers dealers in all parts of the United States—more 
than 200 of them. We suggest that you get in touch with the one nearest 
to you at once. Let us send you his name if you do not know him. 


Chalmers “30” $1500 


Judged by price alone you might as well buy some other 
car asa Chalmers: $1500 is simply $1500—no more in one 
bank than in another, no more in bills than in coin, no more 
in your pocket than in another man’s. 


It is only when you begin trying to buy something with 
your money that the sense of value enters your mind. 


Your $1500 is worth more than another man’s $1500, if 
at all, only because you are able to buy more with yours than 
he can buy with his. 


We believe that when you buy a Chalmers **30’’ your 
$1500 becomes worth more than $1500 invested in any other 
car. Careful investigation will convince you of this fact. 


Please remember you are not buying a price or an adver- 
tisement: you are buying acar. Therefore examine the car 
on its merits. 


If you investigate thoroughly a Chalmers will be your 

first choice, if you are able to get a delivery in your territory. 
* * 

It is difficult to get more in a car, at any price, than you 
can get in a Chalmers ‘‘Forty’’ at $2750. The **Forty’’ has 
all the power one can want, the quality to endure, beauty 
of line and luxurious finish. Seats for seven if desired. 
Catalogue “R” on request. 


(halmers Motor Company 


Licensed under Selden Patent 


Detroit, Mich., U. S. A. 








Chalmers “30” Touring Car and Roadster, $1500 
Pony Tonneau, $1600 Inside Drive Coupe, $2100 Limousine, $2750 
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OUR SEACCAST DEFENSES. 


(Continued from vage 21.) 


put out of action, there are emergency 


range finder installed on t flank of 
each battery Thi wige finde is the 
Barr and Stroud, %-foot self-contained 


horizontal ba yp n case these are 
put out of ae 1, ranges must be deter 
mined by eal ‘ buoys or from obser 
vation of fire 


The firing of mortars is far more dif } 
ficult than that of gun The detach 
completely con 


decks 


ments at th mortar are 
cealied These weapons attack the 
of ships ind fired their location 
cannot be discovered Chey are et for 
illy the same manner 


t| 


elevation in prac } 


but their direction, instead « 


on sights. is accomplished by 


aS £uUnDS 

being et | 

the mortar on an azimuth circle 
tr mortar is set for an} 


elevation orre TT ine to tne inge 


’ | 
ind at ap angi direction equal to} 


the uzimuth f a predicted position of 


the target corrected for wind drift 
travel et Many authorities consid 
ered mortars in past year to be so in 
accurate as not to authorize their con 
struction but within recent years the 


tests and the records of tar 


rwh that 


results otf 


mortars 





get practice have sh 
are of immense value to seacoast fortl 


fications Several companies in our 


artillery have made as high as 80 





per cent. hits at ranges of six and seven 
thousand yards when firing on a mov 
ing target having a speed of seven or 
eight miles an hour and when firing but 
Mortars have a/| 


one mortar at a time 


particularly great value in repelling a 


reconnoissance in force is they can be 
fired with without disclosing 
their location 


Another 


impunity 


important arm, if not the 


most important arm of defense in the 
coast artillery, is that of submarine 
mines These weapons are designed to| 


) t} 


repel an attack when .the hostile fleet | 
attempts to come in during a fog or when | 
the guns have been put out of action 
The system is so designed as to render 


these mines harmless to friendly ships 


and to be under such perfect control ef 


commander as to permit their 
judg- 


the mine 


being fired either by contact or 
| principles involved | 


ment he electrical 


in the control and firing of submarine 
ret Ten years ago 
it took almost two weeks to 


Today, by the use of 


mines is kept a st 
plant a 


group of mines 


mine planters, a harbor can be com 


pletely blocked within twenty-four hours 


The work that will devolve upon coast 
ivtillery troops in time of war will be 


of the most trying and patience-racking 





nature 


| 
| 
it is presumed in making this state-/ 


ommander would 


ment, that po fk 
aitempt an open attack or run by’ in 
proad daylight, but would await the eal 
ly dawn in a partial fog, when search 
spirit of the 


lights are useless and the 
men at the guns at its lowest ebb He 
would, without doubt, wear the gunners 


their pati 





und cannoneers out and try 
ence by making many sorties and feints | 
during late hours of the night and ear-| 
ly morning before making his final at- | 
tack. He would also, if possible, await | 
his attack until coid weather set in and 

dispir 


snow had fallen, knowing how 


iting ice and snow are to soldiers living 





in tents, as they would have to do durin 
war 


In the harbor of New York, for ex- 


ample, if war were declared all coast ar 


tillery would have to live in tents im 


mediately in rea of the guns 


Would it not tend to breed discontent 


and lissatisfaction among soldiery if 


they were required to answer “call to 


arm: very hour during the night for 
about two weeks in bitter winter 
ether? 

This is the work the coast artillery 
will have to do when it is called to de 
fend our countr orts , +} inva 
sion of a toreizr n 


It will be 
(Conclu 
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working wood in any man 

ner. Send for catalogue A 

The Seneca Falls M’f'g Co. £ 
t., Seneca Falls, N. Y 
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Booklet Free 
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Price 
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FRICTION DISK DRILL + 


FOR LIGHT WORK. 


Has These Great Advantages: 








e speed can be instantly changed from 0 to 1600 without 
pping or shifting belts. Power applied can be graduated 
with equal safety, the smaliest or largest drills 

” Ss range wonderf y in time and great 


econow 
nd i" Send tor Drill Catalogue. 
Ww. F. & JNO. BARNES CO., 
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1999 Ruby Street, . - 
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\ From $1,000 to $10,000 a year and expenses. 







If you want to enter the easiest, best paid 
»rofession in the world, our free catalogue, 
} ‘A Knight of The Grip.” will show you 
|, how. We place thousands of our graduates in 
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particulars today. Address uearest office. 
Dept.465 NATIONAL SALESMEN’S TRAVELING ASSN 
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The Hupmobile dealer whoalso sells some 
other car of the highest reputation and 
rice, can, with perfect consistency, lift 
the hoods of both and say to you 

= Compare the two power plants.’ ; 

Of the power plant in the larver, costlier 
car, he can say with perfect truth: ‘‘ This 
engine is no better and no more efficient 
than the engine of the Hupmobile.’’ 

He can go further than that. He can 
compare the two plants by progressive 
steps in the matter of 
a other materials; (c 
urements; (d power dev eloped e 
(f) simplicity; (g) quality of service. 

Aud he isable to say withont overstating 
the case a particle 

“For its purpose and for its type, the 
Hupmobile power plant is not surpassed 
by the other. 

‘It cost, in proportion, just as much to 
produce. 

‘It enlisted the same high degree of 
envineering skill. 
manufacturing methods 


a)design; (b) steels 
fineness of meas- 


silence; 


‘It engaged 





4 cylinders 
H. P. 
@ Sliding gears 
Bosch 
magneto 
f.o.b. Detroit 
ine idir 


lamps, horn and tools 


just as fine; and careful; and conservative. 

‘It incorporates the same high grade 
of material. 

“It will render within reason precisely 
the same quality of service in the propor- 
tion of power produced; the qnick and 
easy development of that power; in the 
matter of speed; in flexibility; in smooth- 
ness; and in all-around efficiency on the 
straight-away or on the grade.”’ 


In short, he is justified in saying to you | 


that the Hupmobile is the first car of its 
type and size made with exactly the same 
sincerity of purpose(in method and mater- 
ial) as the leaders among cars of the larger 
class. 

The man who owns the two types—the 
Hupmobile and the heavier, costlier car— 
will corroborate this estimate to the letter. 

Do you wonder that the Hupmobile de- 
mand is so widespread and insistent that 
the facilities of the great new Hupmobile 
plant are taxed to the uttermost ? 

Have a demonstration of the car, and 
write for the literature. 


Leaving Detroit December Og ist after the Christmas blizzard and the heaviest snowfall 


of the winter- three Hupmobiles negotiats 


d the thousand miles between Detroit and New York 
City by Jan, ¢ Over every mile it was a battle with the snow 


: and the termination of the 


trip—with every car fitand ready to turn back at once for Detroit—marked the successful 


completion oi 


Dept. O 


the severest task ever imposed on a car of Hupmobile size and type. 
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passage of meteors 
Scientific American Supplement No. 1728 
stitions about the strangest of heavenly bodies. 
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past appearances. 


Scientific American. Supplement, No. 1632 


have plotted its orbit 
Scientific American Supplement No. 1770 
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HALLEY AND HIS COMET 


The year 1910 is destined to be one of the most famous in astronomical history, simply because 
Halley’s comet has returned after a lapse of seventy-five years. 
wonderful comet and about comets in general by reading the following articles ? 


Scientific American No. 19, Volume XCVIII. Gas Phosphorescence and Meteor Trains. An article in 
Trowbridge of Columbia University are deséribed, showing that the 
after-glow produced from a vacuum tube resembles closely the effect produced in the sky by the 


Scientific American No. 6, Volume XCIX. The Mystery of Comets. An article in which the famous 
comets of the last century are enumerated and described and modern cometary. theories discussed. 
Ancient and Popular Ideas about Comets. Queer super- 


: Halley’s Comet. An interesting article by Dr. Alexander W. 
Roberts,in which the general history of Halley’s famous comet is sketched with comments onits 


Scientific American Supplement No. 1705. The next apparition (1910) of Halley’s Comet. An 
i mportant article by H.C. Wilson,-with a map.giving-the position of the comet relatively to the “orbits 
of the planets from September 15, 1908, to July 13,1910 

Halley’s Comet. 

which tells “how Halley came to discover the comet which bears his name, and how mathematicians 


Edmund Halley. 

the man who dispelled cometary superstitions and popularized the law of gravition 
7 ight Pressure and Comets’ Tails. 

vagaries of a comet's tail, by Arthur Stanley Eddington, F. R. A. S 

Any one of the papers here listed can be supplied for 10 cents. 


MUNN & CO., Inc., 361 Broadway, New York City 


Why not learn all about this 


An article by F. W. Henkel, F. R. A. S., 


\ biography by J. FE. Gore, M. R. 1. A., of 
An explanation of the 


The entire set will be sent for 80 cents. 
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| PATENTS 


INVENTORS are invited to communicate with 
Munn & Co., 361 Broadway, New York, or 
| 625 F Street, Washington, D. C., in regard 

to securing valid patent protection for their ine 
ventions. Trade-Marks and Copyrights 
registered. Design Patents and Foreign 
Patents secured. 





A Free Opinion as to the probable patenta- 
bility of an invention will be readily given to any 
inventor furnishing us with a model or sketch and 
“ brief description of the device in question. All 
communications are strictly confidential Our 
Hand-Boek on Patents will be sent free on 
request. 

Ours is the Oldest agency for securing patents ; 
it was established over sixty-five years ago. 


MUNN & CO., 36! Broadway, New York 
Branch Office, 626 F St., Washington, D. C, 
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Brake beam, E. A. Le seau 
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Breast strap, D. P. Hewitt 

Brewing purposes, filter basin for, H. 
Stockheim ......... 

trick machine, H. K. King 
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Briquet making machine, W. H. Wyman 

Brooder, J. Johnson. . . 
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OUR CIVIL DAY. Car underframe, A. Becker boedes ome decoee 
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reached the 90th meridian west of Green: y, Chain, drive, W. J. Belcher....... pens 
: : ° Canam, Grive, F, - U Mess ieis cs ccvesacees’ 

wich, or central time, but as central from the very first. Chain; sprocket, Fl L. Morse... .9ts,427, 
: / ‘ : an Chair, M. L. Hurd....... eer 

time covers 15 deg. of longitude we Chair ao 8 EE of, B. P. Wan 


have sent the head end of our century N th A t bil C Ra AP ppp aay 9 
i s A Chalk holder, J. W. Puterbangh 
to 97% deg. west, making it arrive there Oo Oo er u omo e oncern Chilling and preserving chamber, M. Me 
y - derer . 
half an hour too soon. We then compel h ed Chimney, J. D. Warren......... 
; stay ther until it is a half hour ever as enjoy Cigar cutter, Astruck & Salviolo 
it to stay 1ere Ps ; Cigar mouthpiece and lip-protecTor, 0. 
late. Then it takes another jump to the tremendous success PE nny, ogre tagestens 
. reas, dd. : a 
mountain time, which lands the Ist of rs Cigarette box, C. Campus..... : 
o1/ Cigarette tubes or cases, machine for mak 
January, 1900, at the 112% deg. W. me this one has. ing and fitting we ~ to, J. Gui 
> ‘ nt strictly uiffet, A. Benoit & J. Nicault 
ridian, and so on. By adhering strictly Th h ] Id kn d PO 
’ garette wrapper forming machin R 
to the system, let us no*e what happens e Ww oO e wor ows an can Oo ib ee atns nas +a cidenetoNNg . 
when January ist reaches 180 deg. Of all th Id e talking bout Ciolken bes: Ee anaes ae” 
a ~ . WwW Cluster socket, J. C. Tournter. ‘ 
course it must cover the 15-deg. zone, e or 1S a Oe ee ON eres: 
Clutch bolt, L. F. Schmidt s4 


—_ 
the center of which is 180 deg., thus trans- th ( . m d its cars Clutch, friction, T. A. Weston 
ferring the “international date line” to e Oo pany an Sat ca’ © FE | ne + a 
17214, deg, east of prime. The theoretical constantl y- There must be Coating composition, liquid, P. Jaoger 
= . A ACKheTINnAD 


: ese Coating machine, 
date line is thereby moved 7% deg. Cock, stop, G. T. Stark 


. } ‘ ven 
» ene line Coffee beans, extracting caffein from whole 
ahead of the 180-deg. true line. a reason and it must H. Trillich ....... : 
+f > “oceeding { - Coffee, extracting caffein from. Ft. Trillich 
Before procee ding with — examina oO d Even Coffee mill, F. RBartz.. : 953,200, 
tion of the ragged edge of time, which a g one. Coffee, treating, L. Seisser 
, 1 c the hour e e ! Coin freed prepayment mechanism, W. 
local convenience demands on tit rs admit that CMI. So seater ccd éstcas 
; ‘ ance . mpe - Coin tester, W. F. Trippensee.... 
zones or way stations, let us glance back co Oo Collar-fastener and tie support, combined 
Ire jagr: r RY , A eras = 
at the first diagram of Fig. 1 and nem E h E M F “30” ° Odlae: Sabteeat:: Mieke. A dee 
> 2oOretics > sre our civil day Column for wharves, piers, ete., supporting 
the theoretical line where 0 ri veryw ere, - ~ 18 mn, Ser wearves, § ete,, auppertio 


enters, then at the former prac- Comb, Heffner & Wilson... 


. e | oeeb bon 
ea Combination lock, D. Dorman... 
tice in regard to Alaska and the Philip- first choice of that class Combination locks’ Ara ‘Br Lensceyaatiy ? 
pines, then at the line where these two f b h : ll t] t Contestien pecenter er tnalentre,. 8. ®. ae 
countries changed places, as it were, and Oo uyers W. Oo wan Commutater motor, single phase, E. F. W 


. c » in “i Alexanderson .......... csenes AEA, 366 
finally at the line of practice as now be h d of efficiency Canpent dhe whe 6 ke eee 

- ‘ stile can Compass, beam, P. 8. Heller & A. &. Kline & 

use (1910). The deflections of practice a ete ’ Compressed air engine, C. B. Hodges $ 

tal « ar Sc . ; 1 stati oO Computing device, I. L. Davenport " 
which appear on this terminal station of power durability and Coeeediel on siihen mee eek 

time also appear in a constantly chang- ? Conceals, machine for filling, R. EB. Smith 
Concrete beam, reinforced, G. Dujardin ow 


ing and more exaggerated form on the elegance and comfort at a Conerete construction, reinforced, 8. Bur 
a 























rowes 


way stations (hour zones). We have no- ~ d $2 000 Concrete floor construction, reinforced, 

; trraocniar . > M. Jones . sinh ete 

ticed how irregular the front end of wi price un er 5 ] ° Concrete wall mold, H. J. Kimmet $ 
ontie -entury was when it enterec > Condenser, M. Leblanc Re Ohis. 

geen — ay n% . « -M- 30’ se or Condenser, jet, M. Leblane eeu 8H 

the earth. Now refer to Figs. 3 and 4 b J Convertible chair, C. F. Miller O53.483 

Conveyers, stop for, Adeox & Headrick ONR STZ 


and see what happened to it when it : ith fi | ‘ooler, See er coole 
2 Vy equip wi ive amps, moe TE na x kK. Scales acere ANS. AMS 


progressed around the earth as far a Conn cn <i Gee oan 104 


How Tae oy, nt CN ee ee generator, horn and magneto.) Carnes endfor’ plastering ‘or ‘concer 
orcing, cS. Norte 

reached 75 deg. west (the eastern time ? Cotton chopper, R. M. Garner 

Cotton grahot cleaner, J. T. Rodgers 


zone) The dotted outline of the United k f Couch or framed hammock, I, @. Palmer 
States enables us to see that Palm Beach, | he farther you see or Coupling, W. OF. Baum. .... 


Cover clamp, 8&8. Lofland. 
Florida, should be “ringing in” the new 








f . t Crate, folding shipping, R. I. Bayne 

: = th this Crate lid, egg, H. H. Boenker 

year and century in unison with New e reason or grea er Crew saving and submarine salvaging di 
. : vies, 4, We Meee... .cccs . 


s o . 
York city. Not so. Palm Beach is still ul © f th ] did Cne ard, P. L. Furey..... ... 
popularity—tror e spien Current motor. alternating, I." ‘Aicxanier 


on the nineteenth century calendar, and Cut out, J. L. Smith...... 


. * 
: » fae « _ . Ac 2g Cutting wheel. Tainter & Stanley 
will bo for anether hour. ‘The beketdes reputation achieved by a ge A 
not belong there, but as the railway : a A pentivem Hi & A. Daten ree m3 
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3 . ingine, See compressed air engine 
where the western time zone overlaps to Engine attachment, internal combustion, N 
. L) - 'e 93. OR2 
such an extent that it actually meets an = wr a : H. Heft . 953.2 
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Try Kerosene Engine 


30 Days Free 
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Gasoiine Prices Risi 
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it ¥ engine that use a lamp K »@ (coal . . 
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Setter than any other. Basic pat- 





t. Only 3 moving parts. Comes form. 
mplete ready to run. We w 
ia ‘"Detroit’’ on free trial to As 
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you get our free catalog. 2 to 24 
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marks apply to the civil one. The astro- 
nomical day is a clean-cut straight line 
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not try to thrust Its date line aside. The 
observatory at Greenwich was built right 


With Trees There on this line and to make it more real- 


readers might overlook the 
fact that the astronomical day begins and 
12 hours later 
and ending of the 
common day (the day we sleep 
and work by), we should make 
illustrations and re- 
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The Energy of a Coiled Spring. 
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Practical tee = a The heat produced by the chemical 
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prove that the compressed spring pro- 





duces a greater heat in dissolving than 
the uncompressed spring, in an indirect 


manner. The measure of the chemical 
energy is the electrical potential differ- 
ence If one dissolves iron in an acid 


and the iron is under strain, partly com- 
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Siu One,” Tr <ger. shell extractor, hammer, break . 
joiate—every action pert of any gun works easier, corrosion due to local current between 


surer, truer, if of led wi th “3 in One.” It cleans gun 

barre sis inside aod cut, removes residue of burnt 

powder, diac k or smokeless. Positively prevents rust 

io say climate or weether. il not gum or dry out. 
* also cleans and polishes stock. 

Try this good oil oa your gua at our expense. 


the different If there 
is a local current it means that the dif- 
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parts of the iron. 
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Library Slip io every peckag that is, different chemical affinities, and 


ONE 
t82 New St, NEW ‘YORK CITY. 
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current circulating between the _ two, 
showing that its solution gives more en- 
ergy than that of the uncompressed part. 
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Thomas Edison recently took out a 
patent on an improvement in his storage 
battery. According to the patent the ac- 
tive material for alkaline storage batter- 
ies is impregnated with an oxygen com- 
bismuth, by first soaking the 
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American Thermo- . 
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A Safety-Razor? 
Yes Sir! 
A Hoe-Safety? 
No Sir! 
ge Satisfactory? 
Ask the man 


who uses one. 











A real razor with all 
the advantages of a Safety- 
Guard and Interchangeable Blades. 


It doesn't cut you—nor does it scrape or 
“pull.” It shaves with the Correct Diagonal 
Stroke—that is the 


~ [urHam)-Jurcexp 
TRAZOR 


Complete Silver-plated sets consisting of Razor, 
etropping attachment and 6 double- edge hollow- 
— blades of finest tempered steel, in handsome 

ather-covered case, $5.00. In Pigskin case, $6.00. 
Gold-plated sets in Pigskin cases, $7.50. 

Outfits (Silver- plated) as above in Kits of Pigskin, 
shown at left, and in Red, Blue, Green, Purple or Black 

orocco, $5.00. 
The “Hold-All,” the most compact shaving outfit ever de- 
vised, consisting of Razor outfit, shaving stick, and collaps- 
ible rubber-set brush of finest badger, in Pigskin, and Red 
or Green Morocco cases, $8.00. Extra blades, 6 for 50 cents, 
Highly ornamental for the dressing table 
—most convenient for the traveling bag. 
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DURHAM DUPLEX RAZOR CO. 
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Free 
Trial Offer 
e will send complete 
outfit bee the Hold- All) 
to any address, upon receipt of price. 

If not entirely satisfactory retura within 
30 days and we will refuad your money. 
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A. w. FABER, 49 Dickerson Street, pencils New Jersey 
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Emco Automobile Oils and Creases 








have all the requirements essential to perfect lubrication of an 
automobile. For both gasoline and steam cars. EMCOLINE 
a substitute for gasoline and just as efficient at less cost. Sold 

er our personal guarantee. Write for prices and samples. 


High Fire Test. Low Cold Test. Great Viscosity. No Carbon. 
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A SYNONYM FOR ACCURACY IN 
SPEED INDICATION 
The name Warner has for years stood for absolute 


accuracy in practically every line where the determination 


of speed is a factor. 


_. The Warner Horograph, an electrically-operated race 
timing device, registers hundredths of a second, 
superior to any other that it was adopted at once by the 


National Racing Association. 


And the Warner Auto-Meter bears among motorists 


the proud title of “The Aristocrat of Speed 


In fact, the sole slogan of competition may be said to be, “It’s cheaper than the Wamer | ; 


Auto-Meter.” 


LET US SEE WHAT MERIT THERE IS IN THIS CRY OF 


CHEAPNESS : 


Let it be admitted that the Warner Auto-Meter is the highest priced speed indicator 


made. 


No expense whatever is spared in its construction. Accuracy and dependability are 
It is built with the same care and thoroughness as the finest watch. 

Yet the demand for the Warner Auto-Meter has increased so rapidly that our 
output has been quadrupled within two years. 


the sole aims. 


its kind in the world. 


How, then, can anyone else make the same quality more cheaply than we ? 
Must there not be a reduction in accuracy, in reliability, in quality, to offset the 


reduction in price? Judge for yourself. 


And remember, that the Warner Auto-Meter is constructed on the only principle 
which experience has demonstrated to insure accuracy under all conditions—magnetic 


induction. 
We issue a very instructive booklet on 


which we should like to place in your hands, 
Write for it, or call at our nearest branch. 


Warner Instrument Co. 00 WHEELER AVE” BELOIT, WISCONSIN 


It is so far 
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\$125.00 


Indicators.” 


And our faetory is the best equipped of 


speed indicators and their uses, a copy of 
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More brilliant than electricity 
or acetylene and cheaper than 
kerosene. Costs two cents per 


week. Casts no shadow. Most 
perfect light for stores, facto- 


public halis or 
the home. Makes and burns its 
own gas. Simple, durable and 
handsome. In use in every civ- 
ilized country in the world. No 
dirt. No grease. No odor. Over 
two hundred different styles. 

se wanted everywhere. 
Tite for catalog and prices. 
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87 E. 5th St., Canton, 0. 
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CATALOG FOR 
HOME CRAFTSMEN 


Everyone’interested in beautiful and are 
tistic handiwork—who wants to make sil- 
ver jewelry, do metal work, tooled leather 
work, wood carving, etc., should write for 
our free Catalog No. 24 and learn what 
text books, tools ar id materials are needed 
by the amateur crafts nan, b 0d supply 
Gem Stones, Sheet Silver, Copper and 
Brass, Rivets, Verdigris, Oxidizing Chemi- 
cals and all tools required, at the lowest 
prices. Catalog No. 40 illustrates some 
beautiful finished articles; either or both 
mailed free. Write today. 


The Frost Arts & CraftsWorkshop 


34 Cedar Avenee, Dayton, Ohio 
Our handiw ork received two Gold Medals | 


at the Sea wile Bop position. 
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RUBBER STAMP MAKING.— THIS 
article describes a simple method of making rubber 
stamps with inexpensive apparatus. A thoroughly 
practical article written by an amateur who has had ex- 
perience in rubber stamp making One illustration. 

Contained in SUPPLEMENT 1110, Price 10 cents, 
sale by Munn & Co., Inc. and ail newsdealers. 


For 





1,283 Cylnders,3 te 304.P. © 
Write for complete catalog today—tal! 
motors are built in the larges' ant In the world devote! 
exclusively to the manufacture -eycle motors. 


GRAY MOTOR CO., 11 LEIB ST., DETROIT, MICH. 


POLAR WATER STILLS 


ALL CAPACITIES 
For Colleges, Clubs, Hospitals, Hotels, Laboratories, 
factories, bottlers or the home; wherever chemically- 
pure and palatable water is essential or desired. 
Automatic, economical and dependable apparatus. 
Send for Bulletin 
POLAR ICE MACHINE COMPANY 
83 Jackson Boulevard, Chicago 
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lost power, h' it efficiency, at least cost. 
Simoie’ relisblewn economical, Strong, > Seana 
compact; perfectly governed; easil 
Improved two cycle design—no valves yen, € 
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Runs 


any machine that can 
be operated with a belt. 


2 WP. $63.75; 6 H.P. $123.75 
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Catalog TY details. 
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mar Pens for All Purposes } 


Perhaps you're an artist, 
or an engrosser, a book- 
keeper, a student, or just 
an ordinary letter writer— 
there's a 







for you. Points are delicately ad- 
justed and rey aromad. A 
sample card of 12 different a 
terns sent for6 cents postage. 


SPENCERIAN PEN CO., 
349 Broasway, New Yorx. 
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single wheat, 
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Wait; write oo Dent i: special offer 
MEAD CYCLE CO., R175 CHICAGO 


Aeroplanes Motors 


We 
channel type. 
Flight guaranteed. Price %, 


orde: 

We also build several kinds of light-weight aeronautic 
motors and propellers. Particulars and prices furnished 
upon application. 











are building monoplanes of the Bleriot cross- 
Delivery 3 weeks after receipt of order. 
; one-third cash with 
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Vaucet, push, G. BR. TOOg.......:cccccese 953,342 
Deed bag, C. H. Hencekler............00. 953,032 
Fence machine, wire, D.« A. Clawson..... 953,517 
ence tle, DB. A: BiB. . wsccccccscsvecces 953, 
Ferme a. = nitrogenous substances, 
WOE wensonheststnscbiaspadaseosa 953,025 
rie” TA onl 8. Olson 953,544 
Filling case, stationery, H. . 953,189 
Film drying apparatus, G. B. rrogiund. . 053,663 
Sr SS a RE ere eas 953,175 
Filter and purifier, feed water, W. G 
Cee 5 <0 n cnnn cde bosses sauwotnenees 953,377 
Fingering’ device, string, H. Sentemmer. 35: 104 
Firearm, repeating, E. B. Redfield. 953,291, 29% 
Fish dredge, H. H. Thompson............ 
Fishing tackle, C. L. Desmond............ 
Fixed point or center on plane surfaces, SAAMI OR a 


Ww. 


vice for, FT. Bete... wcvcwcccccccecess 
Fluid pressure governor, G. Macloskie.... 
Fluid pressure regulator, W. V. Turner... . 
Flying machine, D. CC. Funcheon......... 
Polder, ©. HH. Pettigrew... .cccccccccccsece 953,286 
Folding box, F. G. Fischer..... oececeenses 953,132 
Weot mat, J. O'Oamitlhsc scccdeccccoccsess 953,224 
Foot power mechanism, T, C. Prouty..... 953,397 
Frame. See car frame. 
Fruit and vegetable stand and rotary or 
turbine sprayer, E. Gardner. ..+. 953,676 
Funnel, J. R. Smith. . wé's payed 
Furnace, H. A. Poppenhusen is sunnenaaeeed 3,396 
Furnace grate and fire bar, R. Campbell.. 953,514 
Furnaces and converters, apparatus for ex- 


tracting moisture 


device for temporarily maintaining a, J. 

Braid ee 

Floor covering, A. 

Floor scraper, 

Fluid compressors, 
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. Eggers... 
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from air for blast, J. 


Gayley coe eeereeeeeseeseseesseses 
Fuse, blasting, | J. Bramweli-Smith..-..:: 
Fusee indicator, inclosed, 0. C. Hoffman. 
Gas analysis apparatus, 8. D. Merton.. 


Gas burner and hot water heater, combined, 
w. 


Gas producer, 






Feabrantz 
J. C. & 


Gas producer, C. A. Harvey 

Gate, Sprague & Mulroyan.............+.- 
Gear cutting machine, C. C. Roberts..... 
Fear, transmission, M. J. Robinson........ 
earing, change speed belt, P. Heuer...... 
Governing mechanism, R. R. Owens.. 
Governor, automatic stop, = Breslove..... 
Grader, road, W. H. Beam............ 
Grading machine, road, Elliott & Summers 


Grain shocker, E. B. 


Grinding and polishing machine, Hausman 
T ccccvescceceeoes ° 0 

Grinding mill, O. Moberg 

Grinding wheel guard, W. 

Gun, 1” SRE ae 5 re ee 

Guns, projectors and the like, training me- 
chanism for, L. 1 wocccesece 

Hair frame, C. H. Bond 


Harrow, L. 
8. 


Harvester, 


Harvester, sugar cane, 
fastener, 
fastening attachment, L. 
pin, E. 
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J. H. 
Hoisting mechanism, 
coupling, 
couplings, 
conbection 
air furnace, L. 
Iiydrocarbon burner, 
Hydrocarbon burner, 
Ice cutting machine, 
Igniter, 
Ignition 
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ing a 


Donisthorpe 
Interchangeable 


E. B. 


apparatus, 
Montbarbon 
Incubator heater, C. E. Adair 


Rahner. 


C. H. Rasmussen 
Plourde 
rack, Shore 
EX. BP. Bimmmat...cccccsecce 
rack, J. Wheatley 
Poole 
incubator heater. 
ems, mechanism for discharg- 
steam, 


ordon, Jr. 
eee 


H. L. 


with, 


Pearson 


nd totalizing mechanism, E. 


key lock, E. J. Prindle. 





Irrigation pipe, J. L. Wiggims........... 
a, ae QUEER nccceetadbabsdacso eens 
Jar wrench, fruit, A. Kahn 

Knitting machine, circular, H. H. West. 


Knitting machine pattern mechanism, B. 
GS, CRI cc cdodcteccngscdetncdcéess 953,122 
Knitting machines, dial holder for, H. 
NOT nv cccveccccciccesevesesasecess 
Ladder, A. M. D. Mengeler..........0+. 
Lamp, are, Hanisch & Rosemeyer.. 
Lamp, hooded electric, G. EB. Miller 
Lamp, Miner’s, L. SER ccesecsccscceces OM 
Lamp, Miner's, R. Seippel.............-: f 
Land roller, F. E. Pennington......... ‘ 
Lantern, insulated projecting, C. M. Lun 
+ i newnsaceceeeeendenasee eas otis 
Latch construction, night, H. &. vom 





Lead, making filamentous, C. Ellis........ 
Leaks, composition for stopping, G. A. La 

WHO. cvakncdasocgnredgecwsabeseeueete 
Tateee, cash, TH. We Beeiccccccecsecces 
Level, extension, V. A. Wilson........... 
Lever and wedge, combined, J. R. Hale... 


Life saving device for submarine oats, E. 


Labowsky 


Lifting jack, 


Lighting 
Lightning 


Linotype machine, F. Schimmel.... 
Liquid dispensing apparatus, J. C. Brant- 

Dal :n0606+4 cacgetdaien hb ohio ds cuske sd 
Liquid fuel burner, Goodwin & Low....... 
Locomotive ash pan, J. H. Hackley...... 
Been, Wee, We er. iss 64pss c0cene f 2 
Loom, filling replenishing, FB. 8. Stimpson 953, 
Loom for weaving bags, A. L. Michael 
Loom let-off mechanism, Holmes & Valen- 

WP. -scccrvesabesnesnade kun eek <ebkdes 
=~ Jacquard mechanism for, H. Deer 


we , RY? i ng machine, 
Ha 


sys 


Lubricator, 
Lubricators, 


arrester, J. C. 


A. B. Kester......... 
tem, M. Unger 
Seaman 





DUE: 6c ¢Wanetsedereeecicnetconssc<és 
Mail bag catcher and deliverer, G. BE. 
OS er 
Mail bag collecting and de livering ~ appara 
18, M. Banks....... 
Mail box, C. G. Pfahler. . 
Mail receiving apparatus, W. D. Saphar.. 
Maing and souvenir card, pollapaihle 
object, 5 Gly: Mn 5 04060bceaanies 
Mantle support, J. WHEE oc cvccvcscee 
Mat. See foot mat. 
Match, H. A. Christy........ eeccccece 
Pe WUE, Gi ME sdccccdnbeseseecbes en 
Mattress, A. is + .¢n— pediiadecdus 
Measuring apparatus, fish, F.* ‘P.” “Renne- 


burg 


Measuring in 
Nash 


H. 


Merry-go-round, 
Metal scraping machine, P. 
Micro receiver or translator, P. 
Milling cutter, H. 
submarine, > 
raising device for, 
Molding liquids which solidify 


Mine, 
Molds, 


strument and “similar tool, L. 
, aquatic, H. Healy.......: 
R. Bissell. 
Stragiotti. . 





A. E. T. Bergstrom.... 
J. 8. Linton.... 


when cold, 


apparatus for, Widmer-Ackermann 
Motor, Snaman............... 
Motor control, single phase, @. H. Hil 
Motor starting switch, double throw, s. B. 
GEE EUS ~ “Mbadaidaebledsic cc cede 
Motors, priming cup for internal combus 
tion, A. L. Lockwoc 
Motors, for 


electric, 


Motors working on @ closed cycle. 
for 


diseck 


from, G. 


Mower, 


Muffler, 
Muzzle for dogs, 


lawn, 


ear, 


‘variable speed controlling device 
Keefer 


8. H. 
apparatus 
harging excess exhaust gases 
P. Janfert. ovda 

2. 6. Montgome ry. . 

Cc. J. Kel 

et?.. th 7. 


‘Rexicker 


Necktie aapverter W. W. MeNanghton.... 
Nest, hen’s, F. E. Kullander............. 
Net, E. SE ESS a a ene Oe 
























. 953,596 
. 953,467 








. 953.879 


- 953.675 
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953,248 


Us 
953, 196 
953,626 
953,101 
953,113 
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953,473 
953,531 






953,664 


953,293 
953,609 


953,519 


953,168 
958,161 


953,471 
953.551 
953,436 
953,282 
953 266 


953,084 
953,478 


953,468 





It requires four factories, employing 
4,000 men—turning out 140 Overlands 
daily—to meet the flood-like demand 
for these cars. Yet two years ago a 
hundred rivals had a larger sale. 

The reason lies largely in the car’s 
utter simplicity. Its able designer 
made it suunes trouble-proof. 

He created an engine which, for 
endurance, is the marvel of engineer- 
ing. 


He designed the pedal control. One 
goes forward or backward, slow or 
fast, by merely pushing pedals. The 


hands have nothing to do but steer. 

A child can master the car in ten 
minutes. A novice can drive it a 
thousand miles without any thought 
of trouble. 

The Overland always keeps going, 
and almost cares for itself. All the 
usual complexities have been elimi- 
nated. 

That is why each car sells others, 
and our orders for this year’s Overlands 
amount to $24,000,000, 

Another fact is that no other car 
gives nearly so much for the money. 
This is due to our enormous output, 
and the fortunes invested in our au 
tomatic machinery. It would bank- 
rupt a small maker to try to com- 
pete with us 

You can get a 25-horse-power Over- 
land, with a 102-inch wheel base, for 
$1,000. You can get a 40-horse- 
power Overland, with a 112-inch wheei 
base, for $1,250. The prices inchile 
lamps and magneto. 

This car, which has captured the 
country, is the car you will want when 
you know it. 


Two Free Books 


Nothing is published about automo- 
biles so interesting as the facts about 
Overlands. ‘They are told in two 
books which we want to send you. 
Every motor car lover should ioe 
them. Cut out this coupon as a re- 
minder to write for the books today. 





E— 25 


The Willys-Overland Co. 
Toledo, Ohio 


Licensed Under Selden Patent 
Please send me the two books free 




















HEALTH MAKES 
MERRY GO ROUND HEALTY 


who prefer to stay at 
home sad en) y them- 
selves rather tian 
play on the strects 
Operated by childrea 
themselves. the move 
ment not unlike that 
of rowing brings 
every muscle into 
play. Most heaithfai 
form of outdoor exercise; keeps lungs inflated, develops sturdy 
bodies, strong arms, straight backs, broad shoulders. Makes 
children studious. You owe the children this delightful pleas- 
@re—you' ll save itin doctor bills. Inexpensive, six:ple, sbse- 
lutely safe; no cogs or complicated gears to catch and war 
clothing, Neta tey, but « real Merry-Go-Round. Wii! last for 
years. Pull particulars and handsomely illustrated bovk jet free, 











HEALTH BERRY-GO-ROUND CO., Dept. & QUINCY, Lid. 
Its Manufacture and Uses 
By JOHN K. BRACHVOGEL, ME. 

Size 6)4 x 84% inches. 528 pages, 107 iliue- 

trations. Price $4.00, postpaid. 
PRACTICAL, treatise based on Dr. Max 
Maercker's “Introduction to Distiilation,” 
as revised by Drs. Delbruck and Lange 
comprising raw material, malting, mashing 
and yeast preparation, fermentation, distillation 
rectification and purification of aicohol, alcoholc 
metry, the value and significance of a tax-free al- 
cohol, methods of denaturing, its utilization for 
light, heat and power production, a statistical re- 
view, and the United States law. The present work 
is based upon the researches and writings of the 
most eminent of Germany's specialists in the sci 
ence of fermentation and distillation, It covers the 
entire manufacture of alcohol from the raw ma- 
terials to the final rectified and purified product. It 
also contains chapters on the methods of denstur- 
ing, domestic utilization of alcohol for heating and 
and lighting purposes, and alcohol as a fuel for 
power production. An illustrated circular and table 
of contents of this book will he sent on application. 

MUNN & CO., Inc., Publishers 

361 Broadway, New York 
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SITUATIONS WANTED. 











AND EXCHANGE. 








» 


i! consulting engineers « 








_Taquiry Ne. “O71 
otives or steantt 




















Thomas Arithometer Company, also Burkhart Aritho 
peter Company 


! 
Inquiry No. 9094.-- Wanted address of The|!’ 
| 


Inquiry Ne. 9095.- Wanted, name and addrese of 
the anufacturer of the duplex revolving penct! sharp- 


feentes Se. 2006. Wanted, the address of manu- 
fac’ urers al welded pipes, powsessing great 


Iuquir y aie 9097 .— Wanted, address of makers of 
im pauls 

caontite ‘we. 90908.—W anted, name and address of 
the manufacturers of the ozonizer 


Inquiry Se. 9099. Wante, address of manufac 
tarers of m n Crake seatiun wine eabten 


inquiry No. 9101. Wanted. addresses of manu 
turers of a dip or magnetic needle, for exploring for 





_ masiry No. 9102.— Wanted, addresses of partie? 
manufacture wafer safecvy razor blades 











Inquiry No. 8103.- Wanted. addresses oncerns 
manufactaring composition materiais to take place of 
hard rubber 

Inquiry Ne. pies. Wanted, addresses of mano 
facturers under name of A. O. Co. Standard 





Inquiry Ne. 9105.—Wanted, manufacturers of 





heap gums and res 
Inquity Ne. 9106. Wanted, addresses of cotton 
lea’ ers ho can wnish cotton material for manu 

facturing envelopes 
inquiry Neo. 9107.—Wanted. addresses of manu 
f small emery files (pieces of emery in the 





7 a file 
Inquiry No. 9108.—Wanted. the addressess of 





Inauiry No. 109 Wante widresse fthe manu 

tur ft D lesk Clock 

inqatrs Pe #110. Wanted to buy machinery for 
re d tin cans, so that they may become a source 
f revenue 

Inquiry No. 9111.—Wanted to correspond with 


manufacturers who furnish nut-cracks, or similar 
urticies 

Inquiry No. 9112.—Wanted sample small dry 
vacuum pump about 6inch diameter eylnder inside, 
high temperature metal packing. 


Inquiry No. 9113.—Wanted name and address of | 


the manufactarers of the Russel! Patent Automatic 
Ink Well 
Inquiry Ne 





9114.—Wanted name and address of 
1 


manufacturer of the Auto Lantern Glube Fits al 
lanterns 

inquiry No. 9115. a anted a machine fe making 
ren nibs rto Wr Mitchelis G. & nibs and 
Vaverly nib 

inquiry No. 9116.—Wanted machines to make 
wire at 6 inches wide by) yards og, and for 








gaivaniz “ the wire netting as it is finished 


inauiry No. 9117.—Wanted names and addresse 
tne manufacturers of pedometers 





airy No. 911%8.—Wanted. a muffler for a gaso- 
ne engine, built upon the principic f the Maxim 
silencer, recently brought out for use on rifles. 

Inquiry No. 9119. — Wanted, name ard address of 
the manufacturer of Zeglin bullet-prouf ciott 
9120.—Wanted, the address of the 
ro. 


01:21.—Wanted, manufacturers of cut 
wy work, sofa pillows, etc., and oil colors 








Inquiry N 
Id Fuel Fe 





ate a 
and brushes for same 

Inquiry Neo. 91°22.—Wanted, manufacturers of 
liteching machines used for tiledrains operated by horse 


“ 


Ine uliry Ne. 9123.—Wanted, names of importers 
ers in crade gutta percha and rubber 











‘an iry No. 01:24.— Wanted, name and address of 
n npaoy in Germany making a machine to manufac 
ture a cement and asbestus shingle and building lumber 


her dustt No. 91:25.—Wanted, name and address of 
Hatmaker machine, for manufacturing milk 
j le 
mane No. 91°26. —Wanted, to bu achine for 
putting up and preparing condensed milk 
Inquiry No. 91°27.—Wanted. address of Der 
migny, manufacturer of a family ice machine for $10.00 
inquiry No. 91:2S.—Wanted, a band planer, for 
metal working, in which the hand pianer is made to be 
sttached to any ordinary bench vise The vise and the 
planer are combined to form only one machine 
Inquiry No. 9129.— Wanted, addresses of makers 
of machinery for paper box factories, or new or second- 
hand paper box making machinery. 
ry Ne. 9130.—Wanted, parties to manufac- 
ew patented shell for shot guns 
ry No. 9131.— Wanted, information as to how 
or where | could get a sample of tin ore 












quiry N°. 0132.—Wanted, manufacturers of a 
gasoline traction engine with a boisting attachment; in 
othe, words, the machine > used as a portable 
stump puller to pull sassafras roots, used in making oi 
of sassafras. 


mquiry Ne 9133.— Wanted, manufacturers of floss 

















In No. 9124.—Wante a sma hydraulic 
motor apable of giving about one orse power, with a 
water power of % ibs. per square incb 

Inquiry Ne. 91 $5. wv anted, name and address of 
manutacturers of *arshall Compressed Air 2 


Machine 


Inquiry Neo. 9136.—Wanted, the name and address | 


of a skank raising farm 


Jnantey Ne. 91537.—Wanted, a device that wi)! 
id leather strips for horse whips 
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Pencil a pen | und guard, W. D 
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I eantt dev 1 pist the for 
( Ingle« 
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Choose an | H C your best assurance of getting the 
«, economical, durable quetios engine wade 
to sult your needs, 


1H C Engines 


are given most vigorous tests at the nore © you get 
gine all ready for hard work 


plest, 









wer vert 
horizontal, or stations r air 
Tractor enyines in suita r needs. Se 
ocal I H ¢ r write us for catalogue 





Mternational Harvester Co. of America (inc,) 
15 Warvestor Bidg.. Chicago USA. 










WELL wacuines 


Over 70 sizes and styles, for drilling either deep or 
shallow wells in any kind of soil or rock. Mounted on 
wheels or on sills With engines or borse powers. 
Strong, simpie and durable. Any mechanic can operate 
them easily. Send for catalog. 


WILLIAMS _BROS., BROS.. Ithaca, N. Y. 


SPEED 


Is Not the Only 
Advantage of 


THRALL 


Refined Motors 


VERY motor boatist 
loves speed But 
that’s only one rea- 
son why 80 many Thrall 
Motors are sold. For 
speed is not their only 
advantage. Thral! Re- 
fined Motors are just as 
spare in economy, 

slicity, strength and 
durability. The3-H. P. “Thrall weighe only wo 
pounds. but it is equal to other 4or5-H. P. Motors weigh- 
ing éto 5 times as much, 


Write For All Facts 

The Thrall proves that excessive weight is unneces- 
sary for power, strength and durability. “The Limit 
the fastest boat of her size and power in the worid, is 
equipped with a Thrall Refined. Also “isub”—the boat 
that went 310 miles in 25 hours and 10 minutes. Let us 
tell you about the pence, materials and conatre tion 
that make the light weight 3 to 12-H. P. Thrall Motors 
ao superior. Our beautiful cataloz will interest you. 
Mail Postal today. - 


THRALL MOTOR_COMPANY 
6-34 Twenty-first St., Detroit, Michigan 


/ROTARY PUMPS AND ENGINES 


heir Origin and Developm ent.—An important series of 
papers givi historical resume of the rotary pump 
and engine trom 1588 and illustrated with clear draw- 
ings showing the construction of various forms of 
pumps and engines, % illustrations. Contained in 
SUPPLEMENTS 1109, 1110, 1111. Price 10 cents 
each. For sale by Munn & Co, and all newsdealers. 








HANDY FOR THE POCKET 


A three-fold best quality spring-tempered Steel 
Rule %-in. wide, 4-inch Joints, one fout long. 
; $c. each. In metal pound 
Grd, ‘ q leather case, We. Nickel 
Supa plated, lc. extra. Two feet 
tats long, 6-inch sista, ion 
same width, 40 cent 
Guaranteed for accuracy and FenanIEy. just the 
tvol for all mechanics everywher 
end for 32-page je ay No. BB 
THE L. &. STARRETT CO., Athol, Maas, U.S.A. 




















Instructive Scientific Papers 


ON TIMELY TOPICS 





Price 10 Cents each by mail 





ARTIFICIAL STONE. By lL. P. Ford. A 
paper of immense practical value to 6 
architect and builder. SCIENTIFIC AMER! 
CAN SUPPLEMENT 1500, 

THE ORR RAGE AND WARPING 
OF TIMBER. By Harold Busbridge. An 
excellent presentation of modern views; 
fully illustrated SCIENTIFIC AMERICAN 
SUPPLEMENT 15 

CopsTaycTos OF AN_ INDICAT- 
ING OR RECORDING TIN PLATE 
ANEROID BAROMETER. by N. 
Monroe Hopkins. Fully illustrated. Sc1EN- 
Tl AMERICAN SUPPLEMENT 1500, 

DIREC T-VISION SFECTROSCOPES. 
sy H. Blakesley, M.A An admirably 
w ‘nats n, instructive and c opiously illustrated 
article. SCIENTIFIC AMERICAN SUPPLE- 
MENT No, 1493, 

HOME MADE DYNAMOS., ‘ScrIentTirFic 
AMERICAN SUPPLEMENTS 16] and 600 con- 
tain excellent articles with full drawings. 

PLATING DYNAMOS. Screntiric AMeE- 
RICAN SUPPLEMENTS 720 and 793 de- 
scribe their construction so clearly that any 
amateur can make them, 

DYNAMO AND MOTOR COMBINED. 
Fully described and illustrated in ScrENTIFIC 
AMERICAN SUPPLEMENTS 844 and 865. 
The machines can be run either as dynamos 
or motors, - 

ELECTRICAL MOTORS. Their Con- 
struction at Home. SCIENTIFIC AMERICAN 


SUPPLEMENTS 759, 761, 767, 641. 


Price 10 Gents each, by mail 


Order through your newsdealer or from 
MUNN & COMPANY, Inc. 
361 Broadway New York 
we - 

















Please mention the SCIENTIFIC AMERICAN when writing to advertisers 
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Scientific American 31% 
Telephone lock out device, party, D. W. 


ee ee eee sere 953,340 & 
YAL TWIN CYLINDER Telephone sy stem, A. H. Weiss....... é . 

THE 1910 MOTORCYCLE Telephone transmitter, P. G. Randall..... 953,102 
a Telephones, selective ringing system for 
Assures you speed, comfort, dependability and party line, F. E. Winslow.. . 953.082 I OOSE-!I EAF 
lowest up-keep cost, Terminal passenger station and other rail- 
M. Ir 953.615 Se 
Hake e S 953.6 


Encyclopaedia ana 





Test clip, A. T. & C. H. Luther ce 
Thresher and separator, J. M. Swensen 
Ticket machine, pin, J. P. Kuhns 

Ticket mileage, L. Smith ‘ 

Tide motor, N ) 






















































Tie plate and. rail anticreeper, “combined, se 

M. S. Clarke & E., . Serr 
Tire armor, A. G. Thomson e ° 
Tie, ooling™ eiee pit, Research Bureau for Special] Information 

Burt 

Tire rim, pneumatic, uma ene Nelson's Perpetual 
Tires grip tread for, H. D. Weed . Loose-Leaf Encyclopaedia 
Tobacco conditioning machine, C. R. contains more than 70,000 





subjects, treating over 
1,000,000 top ic 8; 7,000 
illustrations, and 500 maps 


pipe, A. L. Black 
handle, A. M. Summers... 


handle, W. B. Wankel 


The Yale holds the world’s record for en- 
durance. 





The Yale Twin instantly established a new holder, R. J. Northam 
era for motorcycles in sport or business. 65 holder, W. E. Bassett { It is the only absolutely 
miles an hour if you wish. Comfort and safety pneumatic, J. A. Gallagher.......... § . fe . ’ obtain 
secured by the long wheel base and low swage .. @ Ai porn. new reference work obtain 
center of gravity Motor unsurpassed, T ithpick machine, Tainter & Stanley able, because the Loose- 
leather belt and Bosch magneto. Absolutely Kraege r & OC nnell..... Leaf binding device make 
reliable and most economical. animated, <A. W. Pressler ] 
carrier, J. ¥ McConnell it possible to keep the work 
RIDE A YALE—THEY NEVER FAIL z pe delivering mechanism H. \ is a alwavs up to date. 
ehiddy . . eeccee ° teg . 5. Pat. ice 
316 H. P. Yale Motorcycles $200 Train shed, A. L. Moorshead Nelson’s Maintains a 
wa Be M to $235 Transformer furnace, E, A. A. Gronwall That Little Bar and Nut Has Solved the Problem! Permanent Editorial Staff 
it acs engeee | et al ree It has put all other Encyclopedias out of date! 


in New York, in Edinburgh, 
and in Montreal. The 
The most valuable, durable, and beautiful set of books published. Editor-in-Chief is John H. 







A. W. Myers T és 
weight lifting mac hine, BE. De Moulin 953 
yer controller, R. otécse Oe 


We also build Yale and Snell bicycles— Review or Reviews says: “It is used as an authority in our Editorial Rooms.” 


standard for 20 years. 





oore.. 











Immediate Deliveries. —_ Wanted in sespumeagg Territory G. A. True : , 
Writ f matter Trolley an ee a ‘King & Reed Finley, LL.D., President 
4 , : i Sao of the College of the City 


Truck, hand, T. C. Frederiksen 

The Consolidated Mfg. Company Trucks, saddle for, J. Lyons 9 
1741 Fernwood Ave., Toledo, Ohio, U. S. A Trunk trays and the like, handhold or lift 

ve : lpaton ¢ | Se ae 9% 
heeenenenenennmmanenals | Tubular ribbed fabric, E. E. Kilbourn...... 953 

— ae - Turbine blade and vane, G. Westinghouse.. 958,568 

‘cA EFRONA U TICS” Turbine blade strips, manufacture of, M. A. 

Thiel § 

Turbine, els astic fluid, E. ‘Thomson § 

How to Build a Flying Machine. Read the Turbine, elastic fluid. R. N. Ebrhart ies 

descriptions of successful machines. The news of Turbine, « Mt astic fluid, J. 8S. Green.. 

the world told accurately, geographically and pic- Turbine, elastic fluid, G. Westi mene 





of New York; the Canadian Editor is William Peterson, LL.D., C.M.G., Principal 
of McGill University, Montreal, Canada, and the European Editor is George Sandeman, 
M.A., Edinburgh, Scotland. Upward of 1,000 contributors, who are in the foremest 
ranks of Sci ience and Literature, both in America and Europe, have been employed to 
make Nelson’s Perpetual Loose-Leaf Encyclopedia, while three Permanent Editorial 
Staffs, assisted by a corps of contributors, are engaged on this great work the year 
around. Over 500 NEW PAGES are supplied annually, so that it never becomes old— 
and it Will Always Be the Latest. 
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‘i Te w racial eotelps ang cometmnien, Gute | Turbine, fluid pressure. C. Re genbon spcenhd 2 Nelson’s Research Bureau for Special Information is the only institution of its 
and best aero magazine in the world. Third year. Ee Bh ee pap Boccia ple maakt aaa. kind in existence, and is maintained entirely at the publishers’ expense to answer 
Send 10 cents for sample copy ED WRN Siniiesssiascentensneee 953,487 questions and to furnish subscribers any information requested—FREE. Every purchase: 
*“*AERONAUTICS,” 1775 5 Broadway. New York | Turbines - d wet expen atus for fluid pres- obtains a complete reference library and the services of a great Editorial Staff to furnish 
sli ed ade ee — satin bp Aek2 any additional information required. Nelson’s is always new—it cannot grow old—it 
TELEGRAPHY “TAUGHT Tr ne nsion aoe . be ae. "pine 953 precludes the necessity and expense of buying any other book of reference. 
at b Type writer erasing attachment, J. B. Zim 


graph Automatic 





“ . . - - 1 machine for perforat 
ape “ — perate e woul F t eets for, Robert & Davis 953,180 
ng mechanism, C. & W. 


Read What the Brooklyn Eagle Says: 


Fis 2 




















oe MFG. CO. C. B. Yaw “Nelson’s Encyclopaedia shifts with the news. The Nelson publication has 
ae imal — |Type writing machine c i. She roa : facilities for being almost up to the day that no other publication at present in 
; machin, B. ¢ exist » OF ever can possess. To-day the Nelson Encyclopaedia is 
c al mac Sine, ¥, A unique, and it is the BEST that it is possible to purchase.” 
: machin a ic _ Stick Each article in Nelson’s is clear, concise in treatment, and embodies the results 
gener Shc! of the very latest scholarship and research. For example, articles upon Flying Machines 
ch making machine, and Mono-Railways; Wireless Telegraphy and Wireless Telephony; Drea ‘noughts and 





Submarines; Trusts and Cost of Living; Conservation, Forestry, and Irrigation; Con- 








e | Upholstering devices “RB. E. "Kipp . F haar awe 
Only $3 60 bd 8 Vols. Valve, Nelson & Churchill crete and Steel and Iron Construction; Christian Science and Psychotherapy; Hookworm, 
— Vale Carr & Liv ngston Pellagra, Tuberculosis, and Cancer; the Pure Food and Drug Law and the New 1910 
Size 41< x 7 inches. ILLUSTRATED Valve tomatic. W. E. Dixor Census; and hundreds of subjects not to be found in any other Encyclopedia. 
| Valwe ball N English _ - P x ‘ 
226 COMPLETE STORIES and Valve, brake, W. K.) Rankin Write to-day for the FREE loose-leaf portfolio on Nature Study, particulars of 
le cet a ge agg peer ea 5 the Bureau of Research for Special Information, fac-simile endorsement letters from 


Scientists and Educators, and full information about Nelson’s Loose-Leaf Reference 
System. Our special introductory price and easy payment terms interest all who 
appreciate a bargain. 


‘ iP 
3 ONE charge, F. W mgr pe ‘ sosces 953,629 
Valve for regulating the vu ime and pres 
YEAR eure of fluids, ft. L. Frink.......... 953,133 
Valve for wash bowls, waste, W. H. Pride, 
+ 
















say ae aes ag Nelson's Perpetual Loose-Leat Encyclopedia has so completely revolutionized encyclopedia-making and put out of 
THE BEST BOOK VALUE Valve or faucet, E. P. McCollom.......... date the old-fashi mad, reguiaity bound eanyolopindins thet we are coustentty vescivis aquiries shite © te meee ‘allows > 
EVER OFFERED Valve regulator, exhaust. H. J. Criner.... old encyclopedias to apply as part payinent or Nelewn’s Loose-Leaf Encyclopedia, We have therefore prepared a price lint sta 
Valve, safety, HF. ¢ MeCarty cosce Om the amc unt allowed as part payment This price list be mailed 
. Valves ir as engineses means for adjusting 
You may send simply $1.00 as the throw of the cams for operating, D. Dept. 40, 37 E 18th St 
good faith, and we will ship, EX- OR eggs. . sprepess 953,424 a 
PRESS PREPAID, with special es ee ee ee eee ‘ 
4 therefrom, treating, J. E. Vodmore.... 
privilege of examination, $2.60 Vehicle, road. M. R. D'Ampra............ Founded in Edinburgh 1798. Over ns Years in Business. Established in New von 1s, 
collect. If not satisfied, your $1.00 Seeieet seen te eae pelea y The American Standard Bible—Endorsed by Universities, Theological Seminaries and Colleges 
refunded and no questions asked. os i. A ake « 3. K De lano, -~ “9 $882 throughout A merica--is also published by Thomas Neison & Sons. 
Foreign orders 50 cents extra. ending machine, coin operated newsp aper ri 
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steam A. MeGilehrist. 
1 CE gewaaace USF Corliss Engines, Brewers | Aluminum Can Be Soldered 
MFG. CO., 50% 


PPRENCH AUTHORS have writ- 
Wagon body. J. W. A. Bird acesecesoes 
) Coton St,, Milwaukee, Wis | to itself or to other metals, We guarantee the jo.nt 


ten many lively tales which, because J) Wall mod, J. W. Holman 
of false conventional modesty, have been, | \y25}i"e machine, Wy si Favikr 
until recent translations, unknown to ff] Washing machine, A. T. Powell.......... to be stronger than the original metal. 
. ° Washing machine pounder, F. P. Narber.... 
those who read only English. Prudish 9} Wateh protector, B. Greenberg.........! 
tag ° . | Water closet C. H. Moore ° ‘ 
modesty and unfair prejudice have de- | Water closet’ attachment. J. W. Spaiding.. § 











& EXPERIMENTAL WORK. SAMPLE BAR, POSTPAID, 50 CENTS 
MODELS Inventions deveioped. Special Machinery. | STANDARD LEATHER WASHER MFG. CO., Newark. N. J. 
. ¥V. BAILLARD CO.. 24 Frankiort Street. New York. 








. ° ~ : Water « voler, hygienic, A. H. Tyson oe C8 
prived us of the merriest and liveliest Ber eee eee ee ee ie DURYEA BUGGYAUT 
i gy N A. 1. Estes mae CONSULTING ENGINEER. yA EE . 
tales ever written. Jaupassant was 953, s spt In a class by itself 
‘ = és Water heater or steam generator, A. Ander ERNEST i. RANSOME “ Superior to all others 
the one man in France who could write = mn , p . a ne he ed New York “A most wonderful car.” 
in ater eaters, a matic regulator for, 1 roadway. ew ior "HAS. &. TEA, & » Pa. 
truly the realistic scenes of REAL E. P. Nole CHAS. 8. DURYEA, Heading, Po 








NOVELTIES & PATENTED ARTICLES 
MANUFACTURED BY NTRA Ni PECIAL MACHINE F 
E.KONIGSLOW STAMPIN 1 WORK SLEME'LAN 





STA} ° ° Water meter E. E jamon , Expert Manufacturers 
PARISIAN LIFE so fascinatingly as Bf Water meter’ connection. G, Bi. Bassett RUBBER. Fine Jobbing Work 
to rivet your attention. Water power nad lle motor, endless, A. J. 


¢ THE REAL DOINGS OF LIFE a ,Bectman, Jr. signe tt easscuses é see iii PARKER, STEARNS & CO., 288-290 ruasmmenanahiastdeemsenel Y. 
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gives us. His dramatic instinct, his Winding machines, movement adjusting de Manufact wy a — articles M. UB A 
° ° ‘ " vice for traverse motion mechanism for = ’ — 
oF et and his climaxes are over- vinnie Mattenom qicicsecerereeees —~Ok a COMPANY FLY PAPERS. —¥ORMULAS FOR 
w . aia - indmil! Cc . Wa vienecets & Sticky Fly Papers are contained in SCLENTIFIC AMER 
eiming. He alw ays fixes upon the Windmill, N. & J. Pe eeeceees Die Makers, Model Makers, Machinery Builders, Panch Presses | CAN SUPPLEMENT Nos. 1057 and 13:24. Bach issue 
one thing of most human-soul interest Window bar, G. L. Light and Heavy Stampings. 141 Michigan St., Chicago, [ll., U.S.A | contains several recipes. Price 10 cents each, trom 
S s 4. this of office, and from all newsdealers. 





° * Window lock. W. 
and makes it as vivid as any stage Jf Wire stretcher. J 


scene. ‘These absorbing stories should "ine iii sisthe "7" oss | | Tea ry Watchmaking 














be in every library—tales of ee oe, oe ee ee Sn 11% Fulton Street, New York 
Heinkel teen nee eee weeeeee » We Bo K * ad i t In We teach it thoroughly in as many months as it 
. ¢ Do Kepairias of ail bind Inctrument 
mystery, adventure, comedy pathos Woodworking ‘machines, split cap’ for, formeriy took years. lose away with tetious aps 
d a ° ’ Helbing. Ir. ...cccccccccccecesseecs - “ ticeship. Money earned while studying. Positions se- 
an tragedy, love and realism. Weemeh. J, Newhaee’ cscecccoccvcsccs ~ PATENT NOV ELTIES, dies and experimental work | cured. Kasy terms. Send for catalog. 
‘nd 2 8 @ > 
ee Sra See swe cer eesarshssaers Bt, Ne td York, Corepoaent oe We Ave. and lISt | @7. LOUIS WATCHMAKING SCHOOL, t. Louls, Me, 








@EIGHT BEAUTIFUL VOL- Wrench, B. 4. Hamilton «0. ..+.0, _ 
UMES of the Most Fascinating J) S “OO weO Es 2%: Circular free. Wondertu | Manufacturer of Patented Articles, Models, Tools, Dies: 


Readin in | . : 2. = - eye ae a 5 Jigs, Special Machinery, Experimental Devices, Noveities, etc. 
2. 00 g the World. Contain over 4, Brinted copy st the spe ific atic m end drawing se “ousian Ara CHAS. E. DRESSLER, 889-890 94 Ave., New York 
5 pages, more than 300 pages to ee ; : . a tn ; pe landt St., New York. 


in print issued since 1865 furnished from 
the volume, printed from new ten- point this office for 10 cents the name and 

number of the patent the date he 
type, on pure white paper. Pages are 


given Address Munn & C Inc., 361 Broadway, | Are you interested in Potente, Model or Experimental 
wide, illustrated, bound in de luxe art ‘anadian pate now be obtained by the in- 
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ade |} ventors for any of the 
cloth, backs and sides stamped with an lyoing Met. For terms and further particulars will be sent to you on request. NEW YORK GEAR WORKS 4 
ornamental design |}address Munn & Co., Inc., 361 Broadway, New KNICKER BOC KER MACHINE WORKS, Ine., VEE - +6 
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Advertising Edition. Write at once. 
PEARSON’S MAGAZINE 


426 EAST 24th STREET, NEW YORK CITY 
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euperier to one-cylinder engine} poverassuaies Se ae mRe are} half that of single cylinder enainss, with terdurability Oosts 
| ay mer Run. ly, easily started. Vibra practically th, onany wagon. It is a combina’ Ur Graction 
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Become an Expert en the Automobile. Such Experts 


EARN $35 to $40 A WEEK 
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Write for our Free Prospectus 
BUFFALO AUTOMOBILE SCHOOL 








42 Franklin Street Buffalo, N. Y. 
3 FREE 
menus 
ebis 
the a . 

Every pa 
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W orks } 
Learn Automobile Engineering 


wood ints and ‘ . 
PY RES CORRESP. SCHOOL OF MOTORING 
8902 Washington Avenuc, §t. Louls, Mo 
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Improved Power 
or Hand Planer 









manner of changinea 


from p< er to the 
Hand ‘Crank Work 
manship guaranteed 
throughout List price 
complete #1 Parts 


interchangeable 


A. d. WILKINSON & 00. 
Machinery 
184-155 Washington St 

» Nase 





AS AN EXPERT AUTOMOBILE 
CHAUFFEUR AND MECHANICIAN 
You can qualify IN 
BIGHT WEEKS. Post 
tign awalting you. Full 
schotarehip 35 
mabile he largest Au 
— Hie College west of 
¥.: 12 tnstructors 
mrt vate garage Train 
ing practical—not the- 
oretical Full particu 
Te apd haadsocne prospectus on > ae 


SOUTHWEST AUTO COLLE 


Sth St.. Kansas City a 











LEARN TO BE A WAITCHMAKER 
Bradley Polytechnic Institute 
: Peoria, Linon 
Former 
Largest and Best Wateh Sebo! 
in Ameriecs 





adillac again breaks 
all records for low 
cost of upkeep 


FIFTY CARS AVERAGE CENT A MONTH 








The fifty owners in Dayton, O., territory drive aggregate of 
168,580 miles at total cost for repairs of $5.70, averaging 
3371 miles per car and 12 cents each for repairs. 


were recently published in New, whose car cost the enormous expenditure of 
York showing that > Cadilla Thirt owners | for the entire season of 35 cents. 
had driven their cars 398,884 miles at the 
amazingly low repair cost of $53.21 The New York cars traveled a distance ap- 


proximate to 16 trips around the world and 
It was said at the time that they constituted the 50 Dayton Cadillacs traveled a distance 


the most remarkable record of the kind in the je quivalent to nearly seven trips around the 
history of transportation. globe. 

Hard on the heels of the New York achieve- Dayton comes to the front with some figures 
ment comes the claim of a second city, Show-| on gasoline consumption which are almost 
ing a still lower cost of upkeep than has ever | equally interesting, as the amazingly low cost 
been recorded. of upkeep. For instance, the average of fuel 

3 | consumption for the 50 Dayton cars shows 17 

The 75 Cadillac owners in New York city | miles to the gallon of gasoline for the touring 


expended an average for the year of 71 cents | car and 20 miles for the demi-tonneau. One 
per car, while the 50 owners in Dayton, O., owner particularly writes that he averaged, for 
and vicinity show a total cost for repairs of 4,000 miles, 21 miles per gallon of gasoline, 
$5.70, or the insignificant average per car Of | and over 300 miles on a quart of oil 

12 «« nis for the entire year, or | cent per| 


ore per Cas | Coming one on the heels of the other, these 


two statements have been among the principal 


The 75 New York owners were not aware | - ' 4 id 
that their travels and their expenses were to | topics of discussion in the motoring world. 
be made a matter of record, and the 50/| 
Dayton owners were likewise unconscious of While it is possible that there may be other 
the fact that they were rolling up a world- | makes of cars which can show cases of low 
breaking record upkeep cost in occasional instances, yet it is 
safe to say that the records here cited, taking 
In both instances the cars were simply | one type of car as a whole, have never been 
driven at the will of the owners anywhere | even approached in motor car history 
and everywhere There was no particular 
striving for economy, no more than any user The manufacturers of the Cadillac, while 
would naturally give his car | naturally gratified, take the stand that the ex- 


| perience of New York and Dayton owners is 
Of the 75 Cadillac owners in New York, 46 | probably duplicated in every locality in the 


had no repairs at all- and Dayton shows a | United States where a considerable number of 
more remarkable achievement than this. Cadillacs are driven 
| 
Of the 50 Cadillac owners in Dayton terri- They point to uniformly low cost of upkeep 
tory, 45 had no repairs and only five had any | as proof of the well-known policy which the 
expense whatever | Cadillac company has held from its inception ; 


| that the perfect car and the car of greatest 
Of these five the highest expenditure was | economy must, of necessity, be the result of 
that of A. G. Rundle, of Piqua, O., whose car | complete standardization. 
cost him $2.60 during the year, and was 
driven a @stance of 20,000 miles. The next| They contend that New York and Dayton 
highest éXpenditure was that -#-C. F. Kettering, | have vv confirmed what has been known 
Dayton, who spen# $1.50; the next was | to the builders of the Cadillac and to hundreds 
that of W.'H. Nye, of Porton. ©., who_spent | of users ui past years, to wit: That the Cadil- 
75 cents; the next, G. W. Bahn, of Green- linc! is an exemplification of scientific design and 
ville, O., who spent 50 cents, and the fifth and | accurate workmanship which has no parallel in 
and last was Matt Marr, of Miamisburg, O., | the industry. 
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A Shower Bath 








Through the Brush 





HF Late 


Knickerbocker 
Fountain Spraybrush 


made of finest India rubber, attaches to any 
faucet, gives Shower, Spray and Massage ail 
inone, The water flows in dashing streams 
through the hundredsof fine rubber “‘ teeth ’ 
These clean the pores better than any brush, 
sponge or cloth, give a vigorous massage 
and leave the flesh clean, firm and glowing. 
The Spraybrush prevents pimples black- 
heads and other blemishes caused t by clogged 
pores. Saves time and strength, insures a 
smooth, healthy skin and good circulation. 
The bather does not sit in used water ab- 
sorbing body impurities back into the pores. 
The waste stop is left open, brush and tub 
are kept an and the last splash is as 
clean, sanitary and delightful as the first. 
The Spraybrush is an ideal Shampoo 
Brush, a boon to mothers—the greatest 
comfort to travelers, 
Guaranteed Krave — Last ee 
rs = 
Days’ Trial -Money refunded if Not 
Satisfactory. $2, $3 and $4 Sizes. 
If you can't get the Spraybrush send us 
your dealer's name and the price. We will 
send direct to you, prepaid, on 10 days’ trial. 


The Progress Company 
428 Rand McNally Bldg. Chicago 
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Grescent Wood Working Machinery 
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Rand Saws, swall 
Tables, dolnters, 
Shapers, Borers, 
Swing Saws, Disk Grind 
pe rh py re, Planer and 
ber, Band Saw 

Bie . 


Catalog * f asking 
The (Creseent Machine Co. 
220 Male Street, Leetonia, Ohio, U. &. A. 












CROBET 
Ee. Swiss Files 

> and other tools shown 

ame ee Rg oe in “The Tool-Monger.” 
Sent free # you mention this paper when writing. 
MONTGOMERY & CO., 109 Fulton Street, New York City 











Looks Hike a diamond — wears 
like a diamond — brilliancy guaran- 
teed forever— stands filing like a 
diamond — stands heat like a dia- 
nond — has no paste, foil or artific- 
ial backing. Set only in solid gold 
atings. 1-20th the cost of dia- 
— ods. A marvelously reconstructed gem—senton 
yval. Write for our . » De Luxe, it’ '‘s free. 


Remeb Jewelry Co., 453 N. Broadway, St. Louis 


LUFKIN 


TAPES AND RULES 
ARE THE BEST. 
or sale everywhere. Send for 
Catalog No. 16. 
LUFKIN RULE Lo 
Saginaw, mitch.. 
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The Easiest Car to Operate 


VOU will not xt only find the I H C auto buggy the easiest to drive, but it is 

so simple and easy to operate that your family can use it with perfect 
safety. On pleasure trips anywhere, over all roads, up hill, through sand 
and mud, the I H C gets there and back quickly, safely and surely. 


The I H C Auto Buggy 


will travel any road at 1 to 20 miles an hour. The large wheels protect 
you from jars when going over rocks, clods and bumps. The solid rubber 
tires make punctures and “‘blow-outs’’ impossible. 

For business or pleasure it is the most sensible, servicable vehicle. 

The International auto wagon has the same engine construction as the 
auto buggy. It will meet your requirements for a light delivery wagon. 
The full elliptic springs (36 inches long by 14 inches wide) and the long 
wheel base make it easy running and give it a stylish appearance. See an 
International agent or write to us direct for further information. 
INTERNATIONAL HARVESTER COMPANY OF AMERICA CHICAGO US A 


(Incorporated) 


Se NBC Re Ti, A 


tHC LINE 











Papers Held Firmly Together 




















cS! *TABLOID’ <« 

PHOTOCRAPHIC CHEMICALS 

Simplify developing, etc. Fewer failures, 

Better successes. No trouble, no Waste. 

Specimen Set 35c. All Dealers 
Write for Booklet 


Burmovens We..cowe & Co., 45, Laraverte Sr., N.Y. 


PATENTS 

nco orate: t_BUSINES 

in ARIZONA 

Laws the most liberal. Expense the least. Hold meetings, transact 
business anywhere, Blanks, By-Laws and forms for making 

full-paid for cash, property or services, free. President Stoddard, 

FORMER SECRETARY OF ARIZONA, resident agent for 

many thousand companies. Reference: Any bank in Arizom® 


STODDARD INCORPORATING COMPANY, Box 8000 
_PHOENIX, ARIZONA 
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so that anyore oak make a AS ma- 
chine that will climb steep hills and 
run for le < mile. Send 2c. stamp 
for Catalog 8 and specia! price. 


Motorcycle Equipment Co.. Hammondsport, W. 
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